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PREFACE. 



This work embodies a plan of instruction pursued by the 
authors in their schools ; and thinking that perhaps it may 
have some merit as an elementary Treatise, they present it 
to the public. 



I 



INTRODUCTORY OBSERVATIONS. 



It may ap^ar strange to those who have never thought 
upon the subject, but we believe that children usually pass 
over many pages of arithmetic, and often go " through the 
bobk," without ever having had any clear idea of the value 
and use of numbers. The irrelevant answers, or rather wild 
guesses at answers, which the teacher so often hears, can 
only be caused by an utter ignorance of the meaning of the 
words used, and the operations attempted to be performed. 

The mathematics are called <<the exact sciences," and 
arithmetic is made the first step towards a knowledge of 
them ; yet the pupil is commonly taught to test the exactness 
of an arithmetical operation, and the truth of its result, only 
by reference to the " Key." The tendency of such training 
must not only be to render arithmetic valueless as an exer- 
cise of the mind, but, worse than this, to destroy the schol- 
ar's confidence in the results of his own reasoning, and to 
prevent freedom and independence of thought. 

The difficulties which are the cause of all this uncertainty, 
may be removed in the first stages of the pupil's progress ; 
but the teacher must remove them by his illustrations and 
explanations. The best and most perfect book can give the 
young pupil no idea of number, without the teacher's assist- 
ance. To the teacher^ then, we suggest the following, as a 
method of teaching the elementary ideas of number. 

Having a class of pupils before you, show them a single 
thing, as a book, and say, " Here is one book ;" then, ex- 
changing this book for another, ask, " What have I now ? " 
If none know, tell them, " One book." Show them, in this 
manner, a great variety of single things, continuing the ex- 
ercise till they can apply the term one to each. Let them 
denote actions in the same manner; as, <<one tap," <<one 
motion of the hand," &c. 

Next write the character 1, and, after exnltuxtxck!^ 'QmsX ^^a► 
ase is to stand for a single thing, XeajdV \)aft ^as& xo ntc^x^ ^^^b^ 
apply it. Assign them as a lesaoiL, Xo ^xuaX ^^ ^oasBsa «*- 

1# 



VI INTRODUCTORY OBSERVATIONS. 

many things as they can, prefixing to each the character 
1. At the next exercise, the result of this work may be 
examined to determine its accuracy and neatness. Expect- 
ing but little, welcome the least indication of effort, and en- 
courage to greater exertions. 

The number two may be introduced thus ; taking in each 
hand a single thing, perhaps a pencil, ask, " What have I in 
my right hand?" Ans. "One pencil." Ques. ''In my 
left ?" Ans. "One pencil." Then, putting the two together, 
say, " When we have one thing and one thing together, we 
call them two things. Here I have one pencil and one pen- 
cil J what shall we call them ? " If they cannot answer, using 
the word two^ tell them. Continue to give such illustrations, 
till the class have obtained a clear idea of the meaning of the 
word two, and can apply it to things present and absent, and 
to actions as well as things. 

By comparing two things with one, lead them also to 
observe the relations existing between two numbers; as, 
that two is one more than one ; one is one less than two ; it 
takes two ones to make two ; take one from two, and one 
remains, dec. This will assist in giving a good idea of the 
numbers, and also of the operations upon them. 

Write and explain the character 2, and let the class write 
and apply it, as they did the character 1. 

Teacn the other numbers in the same manner ; and com- 
pare the value of each, by means of visible things^ with the 
value of those previously learned ; taking care not to leave 
any number till applications enough have been made to en- 
able the pupil to apply it correctly to things of any kind. 

A class should not be taught to count further than ten, be- 
fore commencing the exercises in our first sections. 

At the head of each of the first seven sections, we have 
placed questions which include all the combinations (not 
before used) that can occur in addition and subtraction 
without involving higher numbers than are found in that 
section. We have first given abstract examples, because we 
believe that no pupil should attempt to study a written lesson in. 
arithmetic, till he can understand the abstract numbers used 
m the lesson he studies, so as to apply them //tmse// to things. 
Indeed, this will be tbund to be one of the most valuable and 
interesting exercises a class can take. Suppose, for instance, 
they are practising upon the combinations of numbers that 
make four, and are applying the abstract numbers to things ; 
perhaps one will read the first question thus : " How many 
apples are three apples and one ap'^Ve^. " Another will read 
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the next, "How many pins are one pin and three pins?" 
Another, " How many birds are two birds and two birds ? " 
And so with the other forms. 

Of course, the first great objects in all operations on num- 
bers, are accuracy and certainty ; and the next object is 
rapidity. We think all of these will be attained, if the pupil 
thoroughly learns the operations on each number before he 
passes to the next. He should learn them so thoroughly, 
that the mention of an example will bring to his mind, as by 
intuition, the result. To assist in securing this thorough- 
ness, we have given the same combination in several differ- 
ent forms. 

In performing the operations, each number should be con- 
sidered as a whole, standing for a collection of things, but 
capable of being increased or diminished, united with another 
number denoting things of the same kind, or of being sep- 
arated into parts. We would especially caution against 
allowing the pupil to add or subtract separately each of the 
units of which a number is composed, whether he does it by 
counting his fingers, or by counting, abstractly, the successive 
units of the number to be added. If he is adding two and 
three, instead of allowing him to count two, three, four, five, 
teach him to put the three with the two at once, and t?ien de- 
termine the result. 

To secure the attention and interest of the class, give the 
questions promptly, and require the answers to be given 
promptly. If any one hesitates, or appears at all doubtful as 
to the result, give some visible illustration of the operation. 

Suppose the question to be, How many are four and 
three? let the teacher show him four things — pieces of 
chalk, perhaps — in one place, and three in another j then, 
putting them together where the scholar can count them, 
ask how many there are. " Then how many pieces of 
chalk are four pieces of chalk and three pieces of chalk?" 
"How many apples are four apples and three apples?" &c. 
"Then, how many are four and three?" "Do you think 
you can remember ? " " Yes," says the little fellow. " What 
are you to remember?" Ans. "That four and three are 
seven." " Four what, and three what ? " Ans. " That four 
things of any kind, and three things of the same kind, are 
seven things of that kind." 

When the pupil has advanced as far as section eighth, he 
will have passed over all the combinations of simple numh«x.% 
that can occur in addition and sublt^cXvya.^ ^^^M nJor.^^ 
have been mastered, to be ab\e lo «jiA ^sA ^oiXiNsaRX '•'ssc? 
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number whatever, he has only to learn the decimal S3rstemy 
and its application. Of this, section eighth is designed to 
be an illustration. 

We have left it to the teacher to explain the mathematical 
signs and terms used, because we believe that whether they 
are explained in a book or not, he will have to do it before 
the pupil will understand them. 

To avoid, as much as possible, the confusion arising from 
introducing too many new things at once, in our first section 
we have not used any of the mathematical signs indicative 
of the operations performed ; and with the same object in 
view, when we have introduced them, we have introduced 
them one by one. 

The sign -\- may be read and, till its meaning is well un- 
derstood ; after which, the word plus may be substituted for it. 

The sign = may, at first, be read are or is, and afterwards 
explained as meaning equals or equal to. 

For the sign — , at first read lessj and afterwards, if you 
please, minus. 

The exercises on the abstract numbers are so arranged that 
the class can be profitably employed at their seats in per- 
forming and writing the operations on their slates. The fol- 
lowing exhibits the form for addition ; the other forms will 
suggest themselves. 

24-4 = 6 
3 -[- 3^6 

We must repeat that we consider it essential that the 
teacher should give enough illustrations, with the aid of visi- 
ble things, to insure that the meaning and use of each opera- 
tion is perfectly comprehended by the pupil. 



1- 


[-5 — 6 


5- 


-1 = 6 


4- 


-2 = 6 
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FIRST STEPS IN NUMBERS. 



SBCTIOHr I* 

A. 1. How many are 1 and 1 ? 

2. 1 and what are 2 ? 

3. 1 from 2 leaves what ? Ans, 1 from 2 leaves !• 

Proof. 2 equals 1 and 1; therefore if 1 be 
taken from 2, 1 will remain. 

4. How many more are 2 than 1 ? Answer and 
Proof, 2 is 1 more than 1, because 1 and 1 more 
make 2. 

5. How many less than 2 is 1 ? Then 2 less 1 
are how many ? 

6. 2 less what are 1 ? 

B« 1. How many are 2 and 1 ? 1 and 2 ? 

2. 2 and what are 3 ? 1 and what ? 

3. 1 from 3 leaves what ? 2 from 3 ? 

4. How many more are 3 than 2 ? than 1 ? 

6. How many less than 3 is 1 ? 2 ? Then 3 less 
2? 1? 

6. 3 less what are 2 ? 1 ? 

C. 1. How many are 3 and 1 ? 1 and 3? 2 

and 2? 

2. 3 and what are 4 ? 2 and what ? 1 and what ? 

3. 1 from 4? 3 from 4? 2 from 4? 

4. How many more ate 4 tlaaii ^"^ \I!sv^Ti.'^'\ '^«». 
1? 



10 FIRST STEPS 

5. How many less than 4 are 2 ? 3 ? 1 ? Then 
4 less 2? 1? 3? 

6. 4fless whatare3? 1? 2? 

D. 1. How many are 4 and 1? 1 and 4? 3 
and 2? 2 and 3? 

2. 1 and what are 51 3 and what? 4 and 
what ? 2 and what ? 

3. 3 from 5? 4 from 5? lfrom5? 2from5? 

4. How many more are 5 than 4 ? than 1 ? than 
3 ? than 2 ? 

6. How many less than 5 are 3? 1? 2? 4? 
Then 5 less 2? 4? 3? 1? 

6. 5 less what are 4 ? are 3 ? 2 ? 1 ? 

E. 1. How many are 1 and 1 and 1 ? Ans, 1 
and 1 are 2, and 1 are 3. 2 and 2 and 1 ? 1 and 
1 and 2? 1 and 1 and 3? 3 and 1 and 1 ? 2 and 
1 and 2? 1 and 3 and 1 ? 2 and 1 and 1? 1 and 
2andl? land 2 and 2? 

2. 2 and 1 and what are 5 ? Ans, 2 and 1 are 
3, and 2 are 5. 1 and 3 and what are 5 ? 1 and 
1 and what are 4 ? 3 and 1 and what are 5 ? 1 
and 1 and what are 5 ? 

3. 2 and 3 less 1 ? Am, 2 and 3 are 5, less 1 
are 4. 2 and 1 and 2 less 3 ? 1 and 3 less 2? 3 
and 2 less 4 ? 2 and 2 less 3 ? 1 and 2 and 2 less 
1 ess 2? 

F. 1. If your father give you 1 apple, and you 
find 1, how many will you have ? How many more 
than before you found 1 ? If you eat 1, how many 
will you have left ? How many less will you have 
than before you ate 1 ? 

To THE Teacher. — After the questions contained in each 
example have been solved, it will be found a valuable 
exercise for the pupil to read the entire example, substituting 
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for the question as it now stands, its answer : thus, after 
Example 1 : 

If your father give you 1 apple and you find 1 you will 
'have 2, which is 1 more than before you found 1. If you 
eat 1 you will have 1 left, which is 1 less than before you 
ate 1. The answers to questions in abstract numbers, like 
those under£, may be read in a similar manner ; thus, first 
question in ex. 1. 1, 2, 3. First in ex. 2. 2, 3, 2. In ex. 
3. 2,5,4. 

2. John has 2 apples and Mary has 1 ; how many- 
more has John than Mary? How many less has 
Mary than John ? How many have both ? How 
many more have both than John ? than Mary ? 
How many more must Mary get to have as many 
as John ? If John should give away 1 of his, how 
many would he have left ? How many would John , 
and Mary then have ? 

3. Sarah has 2 picture-books, and Jane has 3 ; 
how many have both ? How many must Sarah get 
to have as many as Jane ? 

4. 5 boys were playing ball, but 2 of them soon 
went away ; how many remained ? 

5. . 2 birds were on the ground, and 2 on a tree ; 
how many were in both places ? 

6. A poor woman received 2 cents of John, 1 of 
Jason, and 1 of James ; how many did she receive 
from all ? She spent 3 cents for bread ; how many 
had she left ? 

7. A match-boy sold 2 bunches of matches to one 
man and 2 to another ; how many bunches did he 
sell ? For the first lot he got 2 cents, and for the 
second 3 ; how many cents did he get for both lots ? 

8. Albert's father gave him 2 apples, and his 
mother gave him 1 ; how many did both give him ? 
He afterwards found 2 ; how many did he then have ? 
How many will he have left if he eat 2 ? 

9. A little girl had money enough to bxrj ^^^xv.^-^ 
for 2 cents, some paper for 1 ceivt, ^ti^ ^^^xv Vix*>. 



12 FIRST STEPS 

cents; how much money had she? How much 
money will she have left if she buys only the pencil 
and pen ? 

10. There were 2 robins, 1 cherry-bird, and 2 
linnets on a tree ; how many birds were there on 
the tree ? The robins flew away ; how many birds 
were left on the tree ? 

11. A man who had 6 apples gave away all but 
2 of them ; how many did he give away ? He soon 
after found 2 ; how many did he then have ? 



S£CTIOX II* 

A. 1. How many are 5-4-1? 1 + 5? 4 + 
2? 2-f4? 3 + 3? 

2. 4 + what are 6 ? 3 + what ? 1 + what ? 
5 + what ? 2 + what ? 

3. 2 from 6? 4 from 6 ? 1 from 6? 3 from 6? 

5 from 6 ? 

4. How many more are 6 than 1 ? than 4 ? than 
3 ? than 2 ? than 5 ? 

5. How many are 6 less 3 ? less 5 ? less 2 ? less 
4? less 1? 

6. 6 less what are 4 ? 1 ? 3 ? 2 ? ? 5 ? 

B. 1. How many are 6 + 1? 1 + 6? 5 + 
2? 2 + 5? 4 + 3? 3+4? 

2. 6 + what are 7 ? 4 + what ? 3 + what? 

2 + what ? 1 + what ? 5 + what ? 

3. 2 from 7? 5 from 7? 1 from 7? 4 from 7? 

6 from 7? 3 from 7? 

4. How many more are 7 than 5 ? than 1 ? than 

3 ? than 2 ? than 6 ? than 4 ? 

5. How many are 7 less 3? less 6? less 2? 
hss5? lessl? less 4? 
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6. 7 less what are 6? 4? 6? 5? 3? 2? 

C, 1. How many are 14-24-3? 2 + 2 + 
2? 1 + 4 + 2? 3 + 2 + 2? 1 + 2 + 2 + 
2? 2 + 2 + 3? 1 + 3 + 2? 

2. 2+14- what are 6 ? 4 + 2 + what are 
7? 2 + 2 -|-^ what are 7? 3 + 1 +what are 6? 
3 + 2 + what are 7 ? 2 + 2 + what are 6 ? 

3. How many are 3 + 3 less 2 ? 2 + 51ess4? 
2 + 3 + 2 less 5? 2 + 2 less 3? i + 41ess3? 
2-|-l+21ess3? 

D. 1. Bought some raisins for 4 cents, and 
some figs for 3 cents; how many cents did hoth 
cost? 

2. Francis has 2 hooks, and David has 4 ; how 
many more has David than Francis ? If David ^ves 
his to Francis, how many will Francip then have ? 

3. There were 4 apples on a tree, and 3 on the 
ground ; how many were there in hoth places ? 1 
apple fell from the tree ; how many remained on ? 
How many were there on the ground ? How many 
in both places ? 

4. Alfred has 5 books with pictures in them, and 
2 without ; how many has he in all ? How many 
more has he with pictures than without ? 

6, There were 7 psissengers in an omnibus ; 3 of 
them were gentlemen, and the rest were ladies; 
how many were ladies ? 1 gentleman and 2 ladies 
got out at a hotel ; how many gentlemen were left 
in the omnibus ? How many ladies ? How many 
passengers ? 

6. At school, last Tuesday, Lucy answered 2 
questions in geography, 3 in grammar, and 2 in 
arithmetic ; how many did she answer in all ? 

7. Sophia has 6 books ; 3 of them were given tb 
her by her father, 2 by her mothAi^ «Xk!^ ^^ x^^\i^ 

2 
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her brother ; how many were giyen by her brother ? 
How many more books must she get to have 7 ? 

8. James answered 3 questions in arithmetic^ 
John answered 2, and Joseph answered 2; how 
many did they all answer ? How many more did 
all answer than James ? than Joseph ? than John ? 

9. There were 6 boys in a class ; 4 of them had 
good lessons, and the rest, who were idle boys, had 
not ; how many had not ? One of the idle boys^ 
missed 2 questions, and the other missed 6 ; how 
many did both miss ? 

10. A woman picked 2 quarts of berries on Mon- 
day, 3 quarts on Tuesday, and 2 quarts on Wednes- 
day ; how many did she pick in aU ? She sold 4 
quarts ; how many had she left ? 

11. In a pasture there are 2 brindled cows, 3 red 
cows, and 1 black cow ; how many cows are there 
in the pasture ? 

12. A boy who had 7 cents, spent 3 cents for 
nuts, and 2 cents for candy ; how many cents had 
he left ? How many marbles, at the rate of 3 for a 
cent, could he buy with the money he had left ? 



SBCTION III. 

A. 1. How many are 74-1? 14-7? 6 + 
2? 2 + 6? 5 + 3? 3 + 5? 4 + 4? 

2. 7 + what = 8? 3 + what? 5 + what? 
2 + what? 6 + what? 4 + what? 1 + what? 

3. 5 from 8? 3 from 8? 6 from 8? 1 from 
8? 4 from 8? 7 from 8? 2 from 8? 

4. How many more are 8 than 1 ? than 2? than 
7? than 5? than 3? than 4? than 6? 

5. 8 less 7 ? less 4 ? less 3 ? less 5 ? less 2 ? 
less 6 ? less 1 ? 
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6. 8 less what = 7? =5? =3? =6? 
= 2? =4? =1? 

B. 1. How many are8-fl? 1 + 8? 7-f 
2? 2 + 7? 6 + 3? 3 + 6? 5 + 4? 4 + 5? 

2. 2 + what = 9? 6 + what? 5 + what? 
4+ what? 1 + what? 3+ what? 8 + what? 
7 + what ? 

3. 8 from 9? 6 from 9? 2 from 9? 7 from 
9? 4 from 9? 1 from 9? 3 from 9? 5 from 9? 

4. How many more are 9 than 1 ? than 6 ? 
than 2? than 5? than 8? than 7? than 3? than 
4? 

5. 9 less 6 ? less 1 ? less 3 ? less 5 ? less 7 ? 
less 8? less 2? less 4? 

6. 9 less what = 8? =7? =2? =3? 
= 4? =6? =5? =1? 

C. 1. 2 + 3+3? 3+4 + 2? 2+4 + 
2? 5 + 2+2? 3 + 3 + 3? 2 + 2+2 + 2? 
1+2 + 2 + 2 + 2? 1 + 3 + 3? 2 + 3 + 
3? 

2. 4 + 2+what = 8? 5 + 2 + what = 9? 
3 + 1+what = 8? 4+ 1+what = 8? 2 
+ 1 + what = 9? 3 + 2 + what = 9? 1 + 
1 + what = 8? 

3. 4 + 41ess3? 5 + 4 less 6? 2 + 7 less 
8? 3 + 4 less 5? 2 + 3+ 4 less 7? 1 + 4 
+ 3 less 6? 2 + 61ess4? 4 + 3 less 2? 2 + 
2 + 5 less 7? 

D. 1. A man hought a pair of boots for 4 dol- 
lars, and a hat for 4 dollars ; how much did he 
give for both ? He sold each for 1 dollar less than 
he gave ; what did he receive for each ? for both ? 

2. A lady bought 4 yards of pink ribbon^ «xA^ 
yards of blue ribbon ; how icv^xv^ -^^x^^ ^'A. •^aa- 
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buy? She paid 3 dollars for the ribbon, and then 
had 6 dollars left; how many dollars had she at 
first? 

3. There were 8 birds in a flock, but a gunner 
shot all but two of them ; how many did he shoot ? 
He had before shot 2 birds ; how many did he shoot 
in all ? 

4. 6 oranges were in a basket, and 2 in a bowl ; 
a girl took 3 oranges from the basket, and put them 
in the bowl ; how many were there then in the bowl ? 
in the basket ? in both ? 

5. James had 9 cents ; he spent two of them for 
candy, and gave three to a beggar ; how many had 
he left ? How many more must he get to have enough 
to pay for a book worth 8 cents ? 

6. There were 3 boys skating on one pond, 4 on 
another, and 2 on another; how many were there 
on all the ponds ? 6 of the boys went to school to 
Mr. Reed, and the rest to Mr. Hyde; how many 
went to Mr. Hyde ? 

7. A man picked 4 bushels of apples from one 
tree, ? from another, and 2 from another ; how many 
bushels did he pick from all the trees ? If he should 
sell 4 bushels of them, how many would he have 
left? 

8. Mr. Smith owned 9 cows, but he sold 2 of 
them to Mr. French ; how many had he left ? How 
many more had he left than he sold ? If Mr. French 
had 7 cows at first, how many has he now ? How 
many more than Mr. Smith has left ? 

9. A gunner, on counting his game, found that 
he had shot 3 crows, 2 pigeons, and 2 black-birds ; 
how many birds had he shot? He sold the pigeons 
to a neighbor ; how many birds had he left? 

10. If you had 9 pears, and should eat 4 of them» 
how many would you have left ? How many less 
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than your brother, who has 8? If your brother 
should give you 3 of his, how many would you then 
have ? How many would he have left ? 

11. A man bought 3 bushels of Carolina pota- 
toes, 2 bushels of Chenango, and 4 bushels of Rohan 
potatoes ; how many bushels of potatoes did he buy 
in all ? He sold 2 bushels of the Rohans, and 1 
bushel of the Chenangoes ; how many bushels of 
potatoes did he sell ? How many did he have left ? 



SECTION IV. 

A. 1. How many are 9 + 1 ? 1 + 9? 8 + 
2? 2 + 8? 7+3? 3 + 7? 6+4? 4 + 6? 
6 + 5? 

2. 6 + what = 10 ? 3 + what? 8 + what? 
2 + what? 5 + what? 1 + what? 7 + what? 
4_|-what? 9 + what? 

3. 4 from 10 ? 5 from 10 ? 1 from 10 ? 8 from 
10? 7 from 10? 3 from 10? 9 from 10? 2 from 
10? 6 from 10? 

4. How many more are 10 than 7 ? than 4 ? 
than 6? than 8? than 3? than 9? than 2? 
than 1 ? than 5 ? 

5. 10 less 5 ? less 7 ? less 8 ? less 9 ? less 
2 ? less 1 ? less 6 ? less 3 ? less 4 ? 

6. 10 less what = 7 ? =5? =9? =8? 
= 4? =1? =6? =3? =2? 

B. How many are 10 + 1? 1 + 10? 9 + 
2? 2 + 9? 8+3? 3+'8? 7+4? 4 + 
7? 6 + 5? 5 + 6? 

2. 7 + what ec^uals \\\ 4 -V ^"^^^"^^ '^ 
2* 
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what? 6+ what? 5 + what? 2 + what? 1 
+ what ? 3 4- what ? 10 -|- what? 8 + what ? 

3. 6 from 11? 8 from 11? 10 from 11? 1 
from 11 ? 7 from 11 ? 3 from 11 ? 5 from 11 ? 
4 from 11? 2 from 11? 9 from 11 ? 

4. How many more are 11 than 9? than 10? 
than 3 ? than 7 ? than 2 ? than 1 ? than 6 ? than 
6? than 8? than 4? 

5. 11 less 8 ? less 5 ? less 7 ? less 10 ? less 
9 ? less 1 ? less 2 ? less 6 ? less 3 ? less 4 ? 

6. 11 less what = 5 ? =7? =9? =1? 
= 4? =3? =10? =2? =6? =8? 

C. 1. 4 + 4+3? 2 + 6 + 2? 4 + 4 + 

2? 5 + 4 + 2? 3 + 4 + 3? 2 + 3+5? 2 
+ 3 + 3 + 3? 5 + 1 + 5? i + 3_[.3a.3? 

3+^ + 3? 2 + 2 + 2 + 2 + 2? 2 + 3 + 
3_(_2? i_|.2 + 2 + 2 + 2 + 2? 

2. 3 + 2 + what = 10 ? 4 + 3 + what = 
10? 2 + 4 + what = ll? 2 + 5 + what = ll? 

3 + 7 + what = 11 ? 2 + 3 + what = 11 ? 

4 + 4 + what = 10 ? 2 + 2 + what = 11 ? 

3. 4 + 6 — 3? 5+6 — 8? 3 + 8 — 4? 
2 + 4+5—3 — 5? 2 + 9 — 4 — 6? 4+6 
__8 + 3? 4 + 4 + 2—3—3 — 3? 2 + 7 
+ 2 — 6 — 3? 3 + 3 + 4 — 2 — 5? 

D. 1. A man rode 4 miles in a car, 3 miles in 
a stage coach, and 4 miles in a wagon ; how many- 
miles did he ride in all ? 

2. Otis has 7 apples, and Russel has 3 ; how 
many have both ? If Otis give 2 of his to Russel, 
how many will he have left ? How many will Rus- 
sel have ? How many will both together have? 

3. William and Joseph went a nutting ; under 
one tree, William found 6 nuts, and Joseph 5 ; how 

many did hoik find ? They ate 5 nuts and lost 2 ; 
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how many had they left ? On their way home they 
found 6 nuts ; how many had they to carry home ? 

4. There are 4 sheep in a pasture, 5 in a yard, 
and 2 in the road ; how many are there in all ? How 
many more in all than in the pasture ? than in the 
road ? than in the yard ? 

5. A man bought 4 pounds of white sugar, and 
7 pounds of brown ; how many pounds of sugar did 
he buy ? He lost 3 pounds of brown sugar on the 
way home ; how many pounds of sugar had he left ? 
How many pounds would he have had left if he had 
lost 3 pounds of white sugar instead of brown ? 

6. Mr. Talbot set out from Dedham to go to 
Boston, the distance being 10 miles ; he walked 4 
miles, and rode the rest of the way ; how many 
miles did he ride in going? On his return, he 
walked 5 miles, and rode the rest of the way ,* how 
many miles did he ride in returning? In going and 
returning, how many miles did he walk ? How many 
did he ride ? 

7. A trader sold 11 dollars* worth of goods to 
three men ; to one of them he sold 2 dollars' worth, 
and to another 4 ; how many dollars' worth did he 
sell to the third ? 

8. Lucy has 6 roses, and Julia has 5; how 
many have both ? If Lucy should give 3 of hers 
to Julia, how many would each have ? How many 
both? 

9. There are 10 vessels moored at a wharf; 3 of 
them are ships, 2 of them are barques, and the rest 
are schooners ; how many are schooners ? Each 
ship has 3 masts ; how many masts have all the 
ships? Each barque has 3 masts; how many 
masts have all the barques ? How many masts* have 
all the schooners, if each has 2 ? There ate ^ "^ssal^- 
ors at work on one of the shiips,^ oxv ^Tka^OckSt-* ''^^ ^ 
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on another ; how many are there on all ? On one 
harque there are 5 sailors, and on the other 4 ; how 
many on hoth ? There are 2 sailors on one schooner, 
2 on another, 3 on another, 1 on another, and 3 on 
the other ; how many are there on all the schooners ? 



SECTION T. 



A. 1. 10 + 2? 2+10? 9 + 3? 3 + 9? 
8 + 4? 4 + 8? 7 + 5? 5 + 7? 6 + 6? 

2. 10 + what=12? 8 + what? 5 + what? 
7 + what? 2 + what? 4 + what? 9+ what? 

6 + what? 3 + what? 

3. 6 from 12? 4 from 12? 5 from 12? 3 
from 12? 9 from 12? 10 from 12? 2 from 12? 

7 from 12 ? 8 from 12 ? 

4. How many more are 12 than 7 ? than 4 ? 
than 8? than 6? than 2? than 5? than 3? 
than 10 ? than 9 ? 

5. 12 — 9? —3? —4? —7? —2? 
_8? —6? —10? —5? 

6. 12 — what=10? =2? =8? =4? 
= 5? =7? =9? =3? =6? 

B. 1. 10 + 3? 3 + 10? 9 + 4? 4 + 9? 

8 + 5? 5 + 8? 7 + 6? 6 + 7? 

2. 6 + what =13? 4 + what? 8+what? 
3 + what? 10 + what? 9 + what? 7 + 
what ? 5 + what ? 

3. 10 from 13? 6 from 13? 4 from 13? 7 
from 13 ? 9 from 13 ? 8 from 13 ? 5 from 13 ? 
3 from 13 ? 

4. How many moie are 13 than 3 ? than 10 ? 
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than 5? than 4? than 6? than 8? than 7? 
than 9? 

5. 13 — 5? — 8? — 3? — 10? — 7? 
_4? _6? —9? 

6. 13— .what = 3? =4? =8? =7? = 
10? =6? =9? =6? 

C. 1. 4 + 6 + 2? 3 + 5 + 5? 2 + 7 — 
3? 3 + 4 + 5? 8 + 2 + 3? 3 + 3 + 3 — 
3? 6 + 2 + 2 + 2? 4 + 4 + 4? 1+4 — 

4 + 4? 2 + 5 + 5? 2 + 2 + 2+2 + 2 + 2? 

2. 5 + 4 + what = 12 ? 6 + 2 + what = 
132 4 + 4 + what = 12 ? 1 + 4 + what = 
12? 3 + 3 + 3+what=12? 2 + 4 + 4 + 
what =12? 2 + 2 + what =13? 1+4 + 
what =13? 3 + 2 + what = 13? 

3. 4 + 3 + ^ — 8? 6 + 6 — 3? 4 + 3 + 
6 — 9? 5 + 2 + 3 + 3 — 7? 8 + 4 — 3 — 
6? 7 + 2 — 4 + 8? 6 + 7 — 3 — 8? 4 + 

5 + 3_-8 — 2? 1 + 4 + 2 + 2 + 4 — 7 
+ 6 — 8? 3 + 7 + 3 — 5 — 3 + 7? 12 — 
5_4 + 3 + 3+3 — 7? 8 + 5 — 4 — 7 + 
10 — 3? 

D. 1. A man paid 5 cents for a loaf of hread» 
and 8 cents for crackers ; how much did he pay for 
hoth? After he had eaten 4 of the crackers, he 
found he had 8 left ; how many had he at first ? 

2. William had 7 cents, and Henry had 13 ; how 
many more had Henry than William ? Henry paid 
10 cents for a book, and gave all the rest of his 
money to William ; how many cents did he give to 
William ? How many had William then ? 

3. Mr. Jones owes 6 dollars to one man, 4 to 
another, and 3 to another ; how many does he owe 
Co all ? If he pay 9 dollars of it, how much will V^<^ 
still owe? 
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.4. If a writing-book costs 6 cents, a- pen and 
holder 3 cents, and an inkstand 4 cents, how much 
will they all cost? William has 9 cents; how 
many more cents must he get to have enough to pay 
for all these articles ? 

5. Bought a pound of sugar for 9 cents, and 
a half pound of raisins for 4 cents ; how much did 
both cost? To pay for them, I gave a dime, or ten- 
cent piece, and paid the rest in cents ; how many 
cents did I pay? 

6. David worked 6 hours on Monday, 4 on Tues- 
day, and 3 on Wednesday ; how many hours did 
he work in all ? How many more than Edwin, who 
worked 2 hours each day ? 

7. A provision dealer bought 6 bushels of pota- 
toes of one man, and 4 of another ; how many did 
he buy of both ? He sold 7 bushels of them ; how 
many had he left? The next day he bought 8 bush- 
els ; how many did he then have ? He sold 4 bush- 
els to one man, and 5 to another ; how many did he 
have left ? 

8. Henry found 2 apples under one tree, 3 under 
another, 3 under another, and 4 under another ; how 
many did he find under all the trees ? He gave 6 
of them to his brother ; how many had he left ? 

9. There were 7 birds on one limb of a tree, and 
6 on another ; how many were on both ? A gun- 
ner shot 5 of them, and the rest flew away ; how 
many flew away ? The gunner "killed 6 other birds 
the same day ; how many did he kill in all ? 

10. Mr. Gay owns a pasture, a garden, an or- 
chard, and a wood-lot. In his pasture there are 4 
acres, in his garden 3, in his orchard 2, and in his 
wood-lot 4 ; how many acres in all ? If he should 
sell his orchard and wood-lot, how many acres would 
he have left? 
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SECTION TI. 

A. 1. 10+4? 4 + 10? 9 + 5? 5 + 

9? 8 + 6? 6 + 8? 7 + 7? 

2. 4 + what =14? 7 + what? 9+ what? 

6 + what ? 6 + what ? 10 + what ? 8 + 
what? 

3. 6 from 14 ? 7 from 14 ? 9 from 14 ? 10 
from 14 ? 4 from 14 ? 5 from 14 ? 8 from 14 ? 

4. How many more are 14 than 8 ? than 6 ? 
than 10 ? than 9 ? than 7 ? than 5 ? than 4 ? 

5. 14 — 8? —5? —9? —10? —7? 

— 4? —6? 

6. 14 — what = 4? =10? =9? =8? 
= 6? =5? =7? 

B. 1. 10 + 5? 5+10? 9 + 6? 6+9? 
8 + 7? 7 + 8? 

2. 6 + what =15? 9 + what? 7 + what? 
10 + what ? 8 + what? 5 + what ? 

3. 9 from 15 ? 8 from 15 ? 5 from 15 ? 10 
from 15 ? 7 from 15 ? 6 from 15 ? 

4. How many more are 15 than 9? than 6? 
than 5 ? than 8 ? than 7 ? than 10 ? 

5. 15 — 7? —10? —9? —6? —8? 

— 5? 

6. 15 — what = 5? =7? =6? =10? 
= 9? =8? 

C. 1. 10 + 6? 6 + 10? 9 + 7? 7+9? 
8 + 8? 

2. 9 + what = 16? 8 + what? 10+what? 

7 + what? 6 + what? 

3. 7 from 16? 10 from 16? 9 from 16? S 
from 16? 6 from 16? 
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% 

4. How many more are 16 than 8 ? than 10 ? 
than?? than 9? than 6? 

5. 16 — 6? —8? —7? —9? —10? 

6. 16 — what = 8? =10? =9? a=6! 
= 7? 

D. 1. 3 + 7 + 4? 6 + 3 + 6? 4 + 3 + 

8? 6 + 4 + 6? 2 + 4 + 4 + 5? 7 + 2 + 
7? 3J.2 + 9? 6 + 2 + 7? 5 + 3 + 6? 4 
+ 3 + 7? 3 + 4 + 8? 4 + 5 + 6? 3 + 3 
J_ 2 4- 8 ? 

2. 4 + 6 + what =15? 2 + 6 + what =a 
16? 3 + 2 + 3 + what = 16? 5 + 4 + what 
= 16? 3 +4+ what = 14? 2 + 4 + what 
= 14? 3 + 3 + what = 15? 7 + 3 + what 
= 16? 

3. 3 + 3 + 9 — 8 — 3? 9 + 7 — 6 — 3 
+ 8? 7 + 3 + 4 — 6 + 8 — 9? 8 + 6 — 4 
_4 + 8? 6 + 10 — 9 + 8? 4 + 8 — 7+9 
_6? 3+4 + 9 — 10 — 3 + 8? 5+5 + 5 
— 6 + 5? 

E. 1. If 2 pounds of flour cost 9 cents, and 
a pound of rice 6 cents, what do hoth cost ? How 
much more do hoth cost than a pound of raisins 
costing 8 cents ? 

2. Edwin had 16 marbles, but he gave away 6, 
and lost 4 of them ; how many had he left ? His 
father gave him 8 more; how many did he then 
have ? He lost 6, and gave away 3 ; how many 
had he left? 

3. If a dime be worth 10 cents, and a half dime 
be worth 5 cents, how many cents are both worth? 
Walter has 8 cents ; how many more must he get 
to be worth as much as Joseph, who has a dime and 
a half dime ? 

4. Sarah has 9 books, and Lydia 6 ; how many 
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have both ? If Sarah gives 2 of her books to Lydia, 
how many will each have ? How many will both 
have ? 

5. A gardener picked 5 roses from one bush, 4 
from another, and 7 from another ; how many did 
he pick from all ? He gave 6 of them to a little 
girl, 2 to a boy, and the rest to a lady ; how many 
did he give the lady ? 

6. A man picked 9 bushels of apples in the fore- 
noon, and 7 in the afternoon ; how many bushels of 
apples did he pick in all ? 4 bushels of the apples 
were pippins, 5 were Baldwins, and the rest were 
greenings ; how many were greenings ? He sold 3 
bushels of pippins, 2 of Baldwins, and 4 of green- 
ings ; how many bushels of apples did he sell ? How 
many had he left ? 

7. John picked 3 quarts of blackberries in one 
pasture, 4 in another, and 5 in another ? How many 
quarts of blackberries did he pick? He spilt 2 
quarts, gave away 6, and sold 2 ; how many had he 
left ? He received 9 cents for one quart, and 7 for the 
other ; how many cents did he receive for the two ? 
He paid 10 cents for a new basket; how many cents 
had he left ? 

8. Samuel bought a quart of molasses for 10 
cents, and then had 6 cents left ; how many cents 
had he at first ? He made his molasses into candy, 
9 sticks of which he sold for 8 cents, and the remain- 
ing 7 sticks he gave away ; how many sticks of 
candy did he make ? How many cents had he after 
selling the candy ? 

9. There are 8 books on one shelf, and 8 on 
another ; how many are there on both ? 7 of them 
have gilt edges, and the rest have not ; how many 
have not gilt edges ? 6 of the books have pictures 
in them ; how many are left without ^^R^»x^'^^ 
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SECTION Til. 

A. 1. 10 + 7? 7 + 10? 9 + 8? 8 + 9? 

2. 10 + what = 17? 8 + what? 7 + what? 
9+ what? 

3. 7 from 17? 10 from 17? 9 from 17? 8 
from 17 ? 

4. How many more are 17 than 9 ? than 10 ? 
than 7 ? than 8 ? 

5. 17 — 9? —8? —7? —10? 

6. 17 — what=9? =7? =10? = 8? 

B. 1. 10 + 8? 8+10? 9 + 9? 

2. 8+ what = 18? 10 + what? 9+what? 
3. ' 8 from 18 ? 9 from 18 ? 10 from 18 ? 

4. How many more are 18 than 8 ? than 10 ? 
than 9 ? 

5. 18 — 8? —9? —10? 

6. 18 — what=10? =8? =9? 

C. 1 10 + 9? 9 + 10? 

2. 10 + what =19? 9 + what? 

3. 9 from 19 ? 10 from 19 ? 

4. How many more are 19 than 10 ? than 9 ? 

5. 19 — 10? —9? 

6. 19— what =10? =9? 

D. 1. 10 + 10 ? 

E. 1. 4 + 6 + 8? 3 + 6+9? 3 + 4 + 
10? 6 + 4+10? 4 + 5 + 10? 3 + 5 + 
10? 3 + 4 + 3 + 7? 4 + 4+9? 2 + 4 + 
4+10? 3 + 5 + 9? 2 + 3 + 4 + 9? 

2. 7 + 2 + what = 19 ? 3 + 5 + what = 
= 17? 6 + 2 + what=18? 4 + 6 + what 
= 20? 2 + 5 + what =17? 2 + 8 + what 
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= 19? 2 + 7+what = 17? 6 + 4 + what 
= 18? 

3. 6 + 4 + 7—8? 8 + 8—6 + 10? 7 
+ 10 — 8+10? 3 + 5 + 10 — 9 + 10 — 9? 
6 + 3 + 9 — 8 — 4 + 7? 19 — 10 — 4+3 
+ 7? 20 — 10 + 6—8 — 3? 14 — 7 + 10 
— 9 — 3? 

F. 1. Fanny had a party one afternoon; 6 
little girls came first, next came 3, and then 7 ; how 
many came in all? All but 8 of the girls were 
younger than Fanny ; how many were there younger 
than Fanny ? 

2. 6 persons got into an empty car at Brighton, 
4 more got into the same car at Newton Corner, and 
10 at West Newton ; how many got in, in all ? At 
Needham, 10 got out ; how many remained in ? At 
Natick, 7 got in ; how many were then in the car ? 

3. A poor man spent 9 cents for cigars, and 10 
cents for wine ; how many cents did he spend for 
both ? The same day, he spent 10 cents for bread 
for his family; how much more did he spend for 
cigars and wine than for bread ? 

4. -A drover bought 10 sheep of one man, and 7 
of another ; how many did he buy of both ? He sold 
8 of them to a farmer, and 2 to a butcher; how 
many had he left ? He afterwards bought 2 of one 
man and 9 of another; how many had he then? 
How many will he have left if he sell 10 ? 

5. Maria found 8 cherries under one tree, and 9 
under another ; how many did she find under both ? 
How many more than Augusta, who found 4 under 
one tree, and 6 under another ? 

6. There are 9 boys in one class, and 10 in 
another ; how many are there in both classes ? One 
class answered 10 questions, and the other 9 % W« 
many did both answer 1 TYiexe^ -wci^ ^ Q55VK^^^ss^sa► 
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missed by one class, and 4 by the other ; how manf 
were missed by both ? How many more were an- 
swered by both than missed ? 

7. A teacher bought 9 books of one man, and 10 
of another ; how many did he buy of both ? He sold 
9 of the books to his' scholars ; how many had he 
left ? How many more must he get to have 17 ? 

8. Jane gave 6 cents to a beggar woman, Lucy 
gave 4, and Sarah 10 ; how many did all give her ? 
With the money, she bought some bread for 10 
cents ; how many cents had she left ? Julia gave 
her 6 cents, and then she spent 8 cents more ; how 
many cents had she left ? 

9. 19 boys were in a school-house yard ; 10 of 
them were on the north side of the yard, and the 
rest were on the south; how many were on the 
south side of the yard ? 6 of the boys on the north 
side, and 2 on the south, went into the school-house; 
how many were left on each side ? on both sides ? 



SECTIOX Till. 

A. 1. 14 =4 + what? 16 =6 + what? 
18 = 8 + what ? 17 = 7 + what? 19 = 9 + 
what? 15 = 5 + what? 13 = 3 + what? 12 
= 2 + what? 11 = 1 + what? 

2. 14 = 10 -f what ? 16 = 10 + what ? 19 
= 10 + what? 17 =10 + what? 13 = 10 + 
what? 11 = 10+ what? 15 = 10+ what? 12 
= 10 + what? 18 = 10 + what? 

B. 1. 4 + 4+10? 10 + 4 + 4? 

6 + 3 + 10? 10 + 6 + 3? 3 + 2 + 10? 
10+3 + 2? 3 + 6 + 10? 10 + 3 + 6? 
^+7+10? 10 + 2 + 7? 5 + 6+10? 
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3^1-)_10? 10 + 3+1? 
10 + 2 + 2? 1 + 5+10? 
3 + 7+10? 10 + 3 + 7? 
10 + 2 + 8? 2 + 6+10? 

1 + 7 + 10? 10+1 + 7? 
10 + 4 + 6? 1 + 3+10? 

2 + 5+10? 10 + 2 + 5? 
10 + 1 + 9 ? 

2. 4 + 2 + 3 + 10? 10 + 4'+2 + 3? 

3 + 3 + 3+10? 10 + 3 + 3 + 3? 

4 + 2 + 4 + 10? 10 4-4-1-2 

1 + 44-3+ 10? 
3 + 4 + 3 + 10? 

1 + 5 + 2 + 2 + 10? 10 

2 + 2 + 3 + 2-1-10? 10 



10 + 5 + 5? 

2 + 2+10? 
10 + 1 + 5? 

2 + 8 + 10 ? 
10 + 2 + 6 ? 

4 + 6 + 10? 
10 + 1+3? 

1 4- 9 _|_ 10 ? 



lJ_24-2-4-10? 10 4-14-24-2? 



16 + 3? 
13 4-4? 



14 



6? 



13 4-7? 



16 



2? 



3 + 2 4-5 4-10? 10-^-3 

C. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 
10. 
11. 
12. 
13. 

D. 

+ 3? 



4? 

10 + 1+4 + 3? 
10-1-3-1-4 + 3? 
1-1-5- 



2+2? 
2-J-24-34-2? 



11 



12 



2 + 5? 

1. 4 + 5? 14 + 5? 4-1-15? 
6 + 3? 

3 + 4? 

4 + 6? 
3 + 7? 
6 + 2? 

2 + 2? 

3 + 5? 

4 + 4? 
1 + 5? 

1 + 8? 

2 + 3? 
24-8? 



12 + 2? 

13 + 5? 

14 4-4? 



5? 



114-8? 



3? 



6 + 13? 
3 + 14? 
4+16? 
3+17? 

6+ 12? 
2+12? 
3+15? 
4+14? 
1 + 15? 

1 + 18? 

2 + 13? 
2 4- 18? 



12 + 8 ? 

1. 4 + 2 + 3? 14 + 2 + 3? 

4+2 + 13? 
3* 



4 + 12 
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2. 3 + 2 + 3? 13 + 2+3? 3 + 12 + 3? 

3 + 2 + 13? 

3. iJ-3-^2? 11 + 3 + 2? 1 + 13 + 2? 

1+3_|_ 12? 

4. 3_j-2 + 5? 13+2 + 5? 3+12 + 5? 
3_j-2+ 15? 

5. 5+1+4? 15+1 + 4? 5+11 + 4? 
5+1 + 14? 

6. 2 + 6+1? 12 + 6 + 1? 2 + 16 + 1? 
2 + 6+11? 

7. 1+2 + 3? 11 + 2 + 3? 1 + 12 + 3? 

1 _|- 2 + 13 ? 

8. 2+1 + 4? 12 + 1 + 4? 2 + 11 + 4? 

2 + 1 + 14? 

9. 5 + 1+2? 15 + 1 + 2? 5 + 11+2? 
5 + 1 + 12? 

10. 2 + 1 + 4 + 2? 12+1 + 4 + 2? 2 
+ 11 + 4 + 2? 2+1 + 14 + 2? 2+1 + 

4 + 12 ? 

11. 2 + 2 + 3+1 + 2? 12 + 2 + 3 + 1 
2? 2+12 + 3+1+2? 2+2 + 13 + 

- 2 + 2 + 3 + 11 + 2? 2 + 2 + 3 + 



1 + 2? 
1 + 12? 



E, 1. 2 + what = 6 ? 12 + what = 16 ? 
2 + what = 16 ? 

2. 4 + what = 7? 4 + what = 17 ? 14 + 
what = 17 ? 

3. 3 + what = 4? 13 + what = 14? 3 + 
what =14? 

4. 1+ what = 2? 11 + what =12? 1 + 
what = 12 ? 

5. 3 + what=10? 13 + what = 20? 3 + 
what = 20 ? 

6. 5 + what = 8 ? 15 + what = 18? 5 + 
what = 18 ? 

7. 4 + what = 10? 4 + what = 20? 14 + 
what =20^ 
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8. 6 + what = 9? 16 -f- what c= 19 ? 6 + 
what = 19 ? 

9. 8 + what = 10? 18 -J- what = 20 ? 8 + 
what = 20 ? 

10. 7 + what = 9? 7+ what =19? 17 + 
what = 19 ? 

F. 1. 3 + 2 + what = 9? 13 + 2 + what 
= 19? 3 + 2 + what =19? 3 + 12 + what 
_j^ 19 ^ 

2. 3 + 4 + what = 8? 13 + 4 + what = 
18? 3 + 14 + what =18? 3 + 4 + what = 
18 ^ 

3. 2 + 3 + what = 10 ? 2 + 3 + what = 
20? 12 + 3 + what = 20? 2 + 13 + what 
= 20? 

4. 1 + 5 + what = 8 ? 1 + 5 + what = 
18? 11 +5 + what = lS? l+15 + what = 
18? 

5. 1 + 6 + what = 10 ? 11 + 6 + what = 
20 ? 1 + 6 + what = 20 ? 1 + 16 + what = 
20? 

6. 3 + 5 + what = 10 ? 3 + 5 + what = 
20 ? 13 + 5 + what = 20 ? 3 + 15 + what 
= 20? 

7. *2+4 + 3 + what = 10? 2 + 4 + 3 + 
what = 20? 2 + 14 + 3 + what = 20? 

8. 2 + l + 2 + what = 8? 2 + 11+2 + 
what = 18? 2 + 1 + 2 + what = 18? 

G. 1. 4 from 8 ? 4 from 18 ? 14 from 18 ? 

2. 3 from 9 ? 3 from 19 ? 13 from 19 ? 

3. 1 from 10 ? 1 from 20 ? 11 from 20 ? 

4. 7 from 9 ? 17 from 19 ? 7 from 19 ? 

5. 2 from 9 ? 2 from 19 ? 12 from 19 ? 

6. 9 from 10 ? 19 from 20 ? 9 from 20 \ 

7. 5 from 7? ISfxoialT* ^ix^vVl^ 
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a 8 from 10 ? 

9. 1 from 3 ? 

10. 2 from 6 ? 

11. 6 from 10? 

12. 4 from 10 ? 

13. 3 from 10 ? 



8 from 20 ? 

11 from 13 ? 

12 from 16 ? 
6 from 20 ? 
14 from 20 ? 
3 from 20 ? 



18 from 20 ? 

1 from 13 ? 

2 from 16 ? 
16 from 20 ? 

4 from 20 ? 
13 from 20 ? 



H. 1. 4 from what = 6 ? 14 from what = 

5 ? 4 from what = 15 ? 

2. 2 from what = 1 ? 12 from what = 1 ? 2 
from what = 11 ? 

3. 6 from what = 5 ? 6 from what ;=: 15 ? 15 
from what = 5 ? 

4. 3 from what = 6? 13 from what = 6 ? 3 
from what = 16 ? 

5. 8 from what = 2 ? 18 from what = 2 ? 
8 from what = 12 ? 

6. 7 from what = 3? 7 from what = 13 ? 17 
from what = 3 ? 

7. 3 from what = 7? 13 from what = 7 ? 3 
from what = 17 ? 

8. 4 from what = 1? 4 from what = 11? 14 
from what = 1 ? 

9. 5 from what = 3? 5 from what = 13 ? 15 
from what = 3 ? 

10. 3 from what = 5? 3 from what = 15? 
13 from what = 5 ? 

11. 6 from what = 3 ? 16 from what = 3? 

6 from what = 13 ? 

12. 3 from what == 4 ? 3 from what = 14 ? 
13 from what = 4 ? 

1. 1. 5 — what = 2? 15 — what=2? 16 
— what = 12 ? 

2. 10 — what = 9 ? 20 == what = 9 ? 20 
r- what =19? 
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a. 6 — what = 2? 16 — what = 2? 16 — 
what == 12 ? 

4. 8 — what = 6 ? 18 — what == 16 ? 18 

— what = 6 ? 

5. 9— what ==7? 19— what =17? 19 

— what= 7? 

6. 10 — what = 3? 20 — what =13? 20 

— what =: 3 ? 

7. 10 — what = 5 ? 20 — what =15? 20 

— what = 5 ? 

8. 7 — what = 4 ? 17 — what = 14 ? 17 — 
what = 4 ? 

9. 4 — what = 2? 14 — what = 2? 14 — 
what = 12 ? 

10. 3 — what =1? 13 — what =11? 13 

— what = 1 ? 

11. 6 — what = 4? 16 — what =14? 16 

— what = 4 ? 

12. 8 -r- what = 5? 18— what = 5? 18 
. — what = 15 ? 

13. 5 — what = 1? 15 — what = 11? 15 

— what = 1 ? 

14. 10 — what = 7? 20 — what = 7? 20 

— what =17? 

15. 9 — what = 5? 19 — what = 15? 19 

— what = 5 ? 

16. 2 — what = 1? 12 — what =11? 12 

— what =: 1 ? 

17. 7 — what = 3? 17 — what =13? 17 

— what = 3 ? 

18. 4 — what = 3? 14 — what =3? 14 
_ what = 13 ? 

19. 10 — what = 4? 20 — what = 4? 20 

— what = 14 ? 

20. 9 — what = 3 ? 19 — what = 13 ? 19 

— what = 3? 
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J. 1. 2 + 2 + 2 + 2 + 2 + 2 + 2 + 2 + 
2 + 2? 1+2 + 2 + 2 + 2 + 2 + 2 + 2 + 

2 + 2? 

2. 3 + 3 + 3 + 3 + 3 + 3? 1 + 3 + 3 + 

3 + 3 + 3+3? 2 + 3 + 3 + 3 + 3 + 3 + 
3? 

3. 4+4 + 4 + 4 + 4? 1+4+4 + 4 + 
4? 2 + 4 + 4 + 4 + 4? 3-t-4 + 4 + 4 + 
4? 

4. 5 4'5-]-5'\-5^ 1 + 5+5+5? 2 
+ 5 + 5 + 5? 3 + 5 + 5 + 5? 4 + 5 + 5 
5? 

5. 6 + 6 + 6? 1 + 6 + 6+6? 2+6 + 

6 + 6? 

6. 20 — 2 — 2 — 2 — 2 — 2 — 2 — 2 — 2 

— 2 — 2? 19 — 2 — 2 — 2 — 2 — 2 — 2—2 

— 2 — 2? 

7. 18—3 — 3 — 3 — 3 — 3 — 3? 19 — 3 
_3 — 3 — 3 — 3 — 3? 20 — 3 — 3 — 3 — 3 

a 20 — 4 — 4 — 4 — 4 — 4? 19—4 — 4 
_4 — 4? 17 — 4 — 4 — 4 — 4? 18—4 — 

4 — 4 — 4? 

9. 20 — 5 — 5 — 5 — 5? 19 — 5 — 5 — 5? 

18 — 5 — 5 — 5? 17 — 5—5 — 5? 16—5 

— 5^51 

10. 18 — 6 — 6 — 6? 20 — 6 — 6 — 6? 

19 — 6 — 6 — 6 ? 

11. 6 + 9 + 3 — 5—7 + 8? 3 + 74 5 
+ 4_-7 + 3? 5 + 8 + 7 — 16 + 3? 3 + 
15 + 2 — 7 + 4? 19 — 17 + 6+4 + 6—11? 

7 + 8 — 3 — 9 — 3? 7 + 12 — 8— 5+n? 

12. 13 + 7—14 — 6 + 3? 18 — 3 + 1 — 
7 — 6? 2 + 7 + 4 + 3--3— 4? 8 + 3 + 
4 + 3 — 3 — 2—3—2 — 3 — 2+ 13 + 3? 
J4 + 3 + 2 — 16 + 15 + 1 — 12 ? 
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13. 12 + 7 — 16 + 3+11 — 13+15? 13 

+ 2— .8 + 7— 11 — 3 + 7 + 6 + 6 — 19? 
14 — 6 + 12 — 17 — 3 + 5 + 15 ? 18 — 5 + 
3 — 7 — 4 + 13 — 4—11 + 6? 13 + 4 + 2 
_ 16 — 2+ 17 — 4 + 6? 3 + 3 + 13+1 
_4-.5 + 8— 13? 

14. 20 — 4 — 7 — 3 + 8+5 — 3 — 13 + 
17? 8+9 — 4 — 4 + 9—10 + 11 — 12 — 
3? 17 — 8—5 + 9—3 + 9 — 18+13 + 
6? 2+4 + 5-1-6-7-8 + 9-10 + 11 

— 12? 

15. 19+1 — 2—18+17 + 3 — 4—16 
+ 15 + 5 ? 19 + 1 — 18 + 2 +. 16 — 17 + 3 
+ 14 _ 15 + 5 4. 10 — 13 ? 20—1—2 — 3 

— 4 — 5 + 6+7—8 — 9 + 10? 5 + 6 + 7 
_ 8 + 9 — 10 + 11 — 12 + 9 — 13 -J- 11 ? 



SBCTION IX. 



1. Lydia has answered 5 questions in grammar, 
8 in geography, and 4 in arithmetic ; how many has 
she answered in all these studies ? How many 
more has she answered in all than in each study ? 

2. A drover had 17 sheep, but he sold 13 of 
them; how many has he left? How many more 
did he sell than he has left ? How many must he 
now buy to have 20 ? 

3. There are 16 fowls in a yard ; 3 of them are 
ducks, 2 are geese, and the rest are hens; how 
many are hens ? 

4. There were 6 persons in an omnibus; 12 
others afterwards got in, and 4 got out ; how many 
were then in the omnibus ? How many more than 
were in at first ? 
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5. Sarah has 3 picture books, Jane has 2, Abby 
has 3, and Mary has as many as all the rest ; how 
many has Mary ? How many hare all ? How 
many more must each get to have as many as all ? 
If Mary gives 3 of her books to Sarah, how many 
will Sarah then have ? How many will Mary have 
left ? If Mary should give what she now has left ta 
Jane, how many would Jane have ? If Abby should 
give hers to Sarah, how many would Sarah have ? 
How many would Sarah and Jane together have ? 

6. There were 18 gallons of oil in a cask ; 4 
gallons leaked out, and 11 were drawn out ; how 
many gallons remained in the cask? 14 gallons 
more were put in; how many were then in the 
cask ? How many less than at first ? 

7. A man walked 3 miles before breakfast, 9 
miles between breakfast and dinner, and 8 miles 
after dinner ; how many did he walk in all ? How 
many more before than after dinner ? How many 
more after breakfast than before ? 

8. A man picked in one pasture 6 quarts of ber' 
lies, in another 7, and in another 4 ; and after sell' 
ing 4 quarts to one person, and 3 to another, lie 
picked 3 more ; how many had he then ? How 
many less than before he sold any ? 

9. A fruiterer had 20 apples; at one time he 
sold 3 of them for 4 cents, at another he sold 4 of 
them for 5 cents, at another 1 for 2 cents, and at 
another 2 for 2 cents ; how many apples had he left ? 
How much did he get for what he sold ? 

10. A person bought some rye for 5 doUarsr 
some oats for 3 dollars, some barley few 3 dollars^ 
and some wheat for 7 dollars ; how many dollar? 
did he pay for the whole ? He gave m payment a 
twenty dollar bill ; how much money ought he tc 
receive in return ? On measuring the grain^ be? 
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bund there were 4 bushels of rye, 8 bushels of oats, 
5 bushels of wheat, and 3 of barley; how many 
bushels of grain were there ? 

11. Frank has money enough to buy a pencil for 
3 cents, a pen for 6 cents, some ink for 4 cents, and 
an inkstand for 6 cents ; how many cents has Frank 
in all ? Nancy has money enough to buy a pen and 
an inkstand like Frank's, and 5 cents' worth of pa- 
per ; how much money has she ? How much kss 
than Frank ? 

12. Isaac and Francis were playingiball with 
Augustus and Reuben; Isaac batted the ball 11 
times, and Francis batted it 9 times ; Augustus' bat- 
ted it 10 times, and Reuben 7 ; how many times did 
[saac and Francis bat it? How many times did 
Augustus and Reuben bat it? Isaac caught the 
ball 9 times, and Francis caught it 7 times ; Augus- 
tus caught it 9 times, and Reuben caught it 10 
times; how many more times did Augustus and 
Reuben catch it than Isaac and Francis ? 

13. A fisherman found on counting his fish, that 
he had caught 7 perch, 4 trout, and 7 pickerel ; how 
many fish had he caught ? He sold 2 of the perch 
for 5 cents, and the rest of them for 13 cents, and gave 
the money he thus received, for the use of the boat; 
how much did he pay for the use of the boat ? He 
sold one trout for 4 cents, another for 5 cents, an- 
other for 7 cents, and the other for 4 cents ; with 
the money he got for them, he bought a pole 9 feet 
Long, and a line 9 feet long ; how much did he pay 
for the pole and line ? What was the length of the 
pole and line ? He sold one of the pickerel for 8 
cents, another for 9, and kept the rest of them ; how 
many did he keep ? How much did he receive for 
those he sold ? 

14. Mr« Gay had 6 dollars, he has »s»;&x^^in^ 

4 
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9 dollars, spent 10 dollars for broadcloth, rec 
an old debt of 2 dollars, found 2 dollars, receii 
dollars for work, paid 8 dollars for a barrel of 
2 dollars for a barrel of apples, and lost 6 do] 
how many dollars has he now ? 

15. Three idle boys, Thomas, Joseph, and 
uel, were disputing about their examples ; Sa 
said he performed 6 examples on Monday, 
Tuesday,, and 5 on Wednesday ; Joseph sai 
performed 3 on Monday, 5 on Tuesday, and 
Wednesday ; Thomas said he performed 6 on 
day, 3 on Tuesday, and 5 on Wednesday, 
thou^t he had done more than either of the ot 
so they quarrelled about it; now can you tell 
had done the most ? William, who was an ii 
trious boy, performed 20 examples on Mon 
how many more did he perform on that day 
Thomas ? than Joseph ? than Samuel ? How n 
more than each of the others performed in 
three days ? 

16. I had 17 dollars this morning ; I have ! 
bought a hat for 4 dollars, and a pair of boots 
dollars. I have also received 11 dollars wh 
friend owed me, and paid a debt of 7 dollars ; 
tell me, if you can, how much money I have. 

17. A little boy found 6 chestnuts under one 
4 under another, and 8 lender another; he gt 
of them to his mother, and 6 to his father ; 
many did he have left ? The next day he foun 
which, with those he had left the day before, h 
upon the hearth to roast ; three of them, hav 
got burned ; how many were then left ? 

18. Mr. Davol has in his orchard 7 apple 
2 pear trees, 8 peach trees, and 3 plum trees; 
many trees has he in his orchard ? From one 
tree he picked 2 barrels of apples, from an 



r 
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3 barrels, from another barrels, from another 2 
barrels, from another 6 barrels, from another 3 bar- 
rels, and from the other 4 barrels; how many bar- 
rels of apples did he pick from all ? From one of 
his pear trees he picked 7 bushels of pears, and 
from the other he picked 5 bushels ; how many did 
he pick from both trees ? From his peach trees he 
picked 13 bushels of peaches ; and from his plum 
trees he picked 4 bushels of plums; how many 
bushel baskets will be required to contain the peaches 
and plums ? He sold some peaches for 13 dollars, 
and some plums for 5 dollars ; how much did he 
get for both ? He sold 3 barrels of apples for 6 dol- 
lars, 5 barrels for 9 dollars, 3 barrels for 5 dollars, 
and kept the rest ; how many barrels of apples did 
he sell ? How many did he keep ? How much did 
he get for those he sold ? He sold 2 bushels of 
pears for 3 dollars, 4 bushels for 6 dollars, 2 bushels 
for 3 dollars, and after selling the rest, he found he 
had received 18 dollars for the pears ; how many 
dollars did he receive for the last lot ? How many 
bushels were there in the last lot ? 

19. Susan and Mary had each 9 oranges; Su- 
san gave 5 of hers to Mary, and Mary ate 2 ; they 
then put what they had left together, intending to 
keep them till the next week, but before •that time, 

4 of them had spoiled ; they so divided the good 
ones between them that Mary had 6 ; how many 
did Susan have ? 

20. Laura had a party one afternoon ; 3 girls 
came at one time, 4 at another, 2 at another, 5 at 
another, 3 at another, and finally came 2 twin sis- 
ters ; how many girls came in all ? 2 of them left 
before supper, and 3 of them immediately after ; the 
rest left at nine o'clock ; how many left at nine 
o'clock ? At supper, three of them, dxax^ ^ft»»^'«»^ 
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4he rest did not ; how many did not ? 2 of the girb 
that staid till nine o'clock, and all those that went 
home before that time, attend the grammar school ; 
the rest attend the high school ; how many attend 
the grammar school ? How many the high school ? 
How many more of the whole party, including Lau- 
ra, who goes to the high school, attend that, than 
the grammar school ? 



SSIL&BKS INTSODITCTORT TO MULTIPLICATION AMD 

DmsiON. 

If the pupil has been thoroughly trained upon the 
preceding sections, he will be able to master the 
following without difficulty. Indeed, multipiication 
is but another method of obtaining results that might 
be obtained by addition ; and a product in multipli- 
cation may be regarded as a number representing^ 
the sum which would result from taking the multi4 
plicand as many times as there are units in thef 
multiplier. J 

By division we can determine two distinct thingsf 
first, into how many parts of a given size a giv^ 
number can be separated ; second, how many thcf 
will be in each part, obtained by separating solf 
given number into a given number of equal poi 
The nature of the example to be performed is7 
only thing that will determine which of these resf 
is required, but the same process will give eithef 
them. We have, however, deferred giving pjf 
cal examples requiring the second, till the seef 
on fractions are reached. J 

Taking the first definitimi, then, it is evideW 
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by adding the divisor to itself a sufficient number 
of times to produce the dividend, and then counting 
the number of times the divisor has been repeated, 
or by subtracting the divisor as many times as possi- 
ble from the dividend, and then counting the sub- 
tractions, the quotient would be determined. This 
being the case, the most difficult step towards mul- 
tiplication and division has. already been taken, and 
the pupil has now little to do, except to learn the 
meaning of the technical expressions peculiar to these 
operations, and to commit to memory some of the 
results of his labors in addition. 

An illustration like the following will give an idea 
of the nature of multiplication, and the meaning of 
the w^ord times ^ as there used. Let a member of the 
class bring to your desk any convenient counter, 
say a pebble, and then ask some such questions, as 
the following ; " How many times have you brought 
one pebble to my desk ? " " How many times one peb- 
ble have you brought ? " " How many pebbles ? " 
" Then once one pebble are how many pebbles ? " Let 
another be brought, and ask, " How many times one 
pebble have you now brought ?" " How many peb- 
bles ? " " Then two times one pebble are how many 
pebbles ? 

A variety of illustrations will doubtless suggest 
themselves to the teacher, and they should be given ; 
the best are those in which the pupil performs the 
operations on things. 

In the multiplications, the pupil should be taught 
to deduce each product from a preceding one. Sup- 
pose he has reached the question, " How many are 
three times two ? " his reasoning maybe, "Three 
times two is one more two than two times two ; two 
times two are four, four and two are six ; thereforex 
three times two are six." 

4* 
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Here, as elsewhere, the class should be taught to 
form practical examples, involving the operations 
given on the abstract numbers ; they will readily do 
it after the following models. How much will three 
apples cost at two cents apiece ? If a man walk 
four miles in one hour, how many miles will he 
walk in two hours ? How many pears at two cents 
apiece can you. buy for six cents ? &c., &c. 

The first questions in section thirteenth are in- 
tended to lead to a knowledge of the method of pro- 
ceeding, when the desired division cannot be exactly 
performed, and to the nature of remainders. The 
word multiple introduced into these questions, should 
be more fuUy explained and illustrated. 



SECTION X. 

A. 1. How many are once 1? 2 times 1? 
once 2 ? 3 times 1 ? Once 3? 4 times 1 ? Once 
4 ? 5 times 1 ? Once 5 ? 6 times 1 ? Once 6 ? 
7 times 1 ? Once 7 ? 8 times 1 ? Once 8 ? 9 
times 1 ? Once 9 ? 2 times 2 ? 3 times 2 ? 2 
times 3 ? 4 times 2 ? 2 times 4? 3 times 3 ? 

B. 1. How many times 1 == 2 ? times 1 :^ 6 ? 
times 2 = 4? times S^s^d"^, times 1^7? times 
1 = 3? times 4 = 8? times 3 = 6? times 1 
= 9? times 2 = 8? times 1 = 8? times 2 = 
6? times 2 = 4? times 3 = 9? 

C. 1. 1 = how many times 1 ? 

2. 2 :=: how many times 1 ? 2 ? 

3. 3 = how many times 1 ? 3 ? 

4. 4 = how many times 1 ? 2 ? 4 ? 

5. 5 = how many times "^ ? 5 ? 
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6. 6 = how many times 1 ? 2? 3? 6? 

7. 7 = how many times 1 ? 7 ? 

a 8 = how many times 1 ? 2? 4? 8? 
9. 9 = how many times 1 ? 3 ? 9 ? 

D- 1. 2 times what = 8 ? 3 times what = 
6 ? Once what = 5 ? 7 times what =: 7 ? 2 times^ 
what = 4 ? 3 times what s= 9 ? 8 times what = 
8 ? Once what == 9 ? 4 times what = 8 ? 2 times 
what = 6 ? 3 times what == 3 ? 

E. 1. 6 times 1, plus 4, divided by 3, less 1, 
plus 2, multiplied by 2, plus 1, less 3, = how many 
times 2 ? 

2. 5 plus 3, divided by 4 plus 1, multiplied by 
3, less 5, divided by 2, = what number ? 

3. 7 less 1, divided by 2, multiplied by 3, less 4, 
plus 3, divided by 8, less 1, = what? 

4. 9 divided by 3, less 1, multiplied by 3, plus 
1, plus 1, divided by 2, divided by 2, = how many 
times 1 ? 

5. Once 2, plus 7, divided by 3, less 1, plus 2, 
multiplied by 2, less 5, multiplied by 3, less 7, mul- 
tiplied by 3, plus 1, less 3, multiplied by 2, divided 
by 4, = how many times 2 ? 

F. 1. Granville bought 4 pencils at 2 cents 
apiece; how much did they cost him ? 

Solution. If 1 pencil cost 2 cents, 4 pencils must 
have cost 4 times 2 cents, and 4 times 2 cents are 8 
cents ; therefore, 4 pencils at 2 cents apiece, cost 8 
cents. 

2. Andrew had some little baskets that held 3 
quarts each ; on Monday he picked berries enough 
to fill 3 of his baskets, and on Tuesday enough to 
fill 2 of them ; how many quarts of berries did ha 
pick on Monday ? How many on Tu'^^^v^'^ '^^ss^ 
many on hotb days ? 
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3. Frank can gather 2 baskets of chips in ai 
hour, Reuben can gather 3, and Joel can gather 4 
how many baskets of chips can Frank gather in J 
hours ? Can Reuben ? Can Joel ? Can all to 
gether ? 

4. Amos sold 2 oranges at 3 cents apiece ; hov 
much did he get for them? With the money h( 
received for the oranges he purchased apples at J 
cents apiece ; how many apples did he purchase ? 

Solution. If he sold 1 orange for 3 cents, h( 
must have sold 2 oranges for 2 times 3 cents, and i 
times 3 cents are 6 cents ; therefore, he received ( 
cents for 2 oranges at 3 cents apiece. Now, if for - 
cents he can buy 1 apple, for the 6 cents he receivec 
for his oranges he can buy as many apples as there an 
times 2 cents in 6 cents ; and 2 cents are contained ir 
6 cents 3 times ; therefore, he can buy 3 apples at 2 
cents apiece, for the money he would get for 2 
oranges at 3 cents apiece. 

5. Angeline bought 3 yards of tape at 2 cents j 
yard ; how much did it cost her ? She sold it for 
cents a yard ; how much did she receive for 
She spent 8 of the cents she received for the 
for pears at 2 cents apiece ; how many had she 1^ 
How many pears did she buy ? 

6. William, who had 17 apples, gave to 
brothers 4 apples apiece; how many did he gii 
both? How many had he left? He exchaijf 
those he had left for oranges, giving 3 apples fcrf 
orange ; how many oranges did he get ? 'j 

7. If in 1 quart there are 2 pints, how f 
pints are there in 3 quarts? A man who b 
quarts of milk, sold 2 quarts of it ; how many' 
did he sell ? How many pints has he left ? I 
pint there are 4 gills, how many gills has he 1 




\ 
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8. If a man can walk 3 miles in one hour, how 
many hours will it take him to walk 9 miles ? 

9. John can travel 2 miles in an hour, James 
can travel 3 miles, and William 4 miles ; how many 
miles can John travel in 2 hours ? Can James ? 
Can William ? How many hours would it take 
James to travel as far as John can travel in 3 hours ? 
How many hours will it take John to travel as far 
as William can travel in 2 hours ? 

10. Sarah buys 3 little picture books at 2 cents 
apiece ; how much does she pay for them ? There 
are 2 pictures in each book ; how many pictures are 
there in all the books ? 



SECTION XI. 

A. 1. 10 times 1 ? Once 10 ? 5 times 2 ? 2 
times 5 ? 6 times 2 ? 2 times 6 ? 7 times 2 ? 2 
times?? 4times3? 3times4? 5times3? 3 
times 5 ? 

B. 1. How many times 2 = 12 ? 14?. 10? 
How many times 3 = 12 ? 15 ? 

How many times 4 = 12 ? 
How many times 7 = 14 ? 
How many times 5 =: 15 ? 10 ? 

C. 1. 10 = how many times 1?2?5?10? 
12= how many times 4? 2? 3? 6? 

14 = how many times 2 ? 1 ? 7 ? 

15 :=: how many times 3 ? 5 ? 

D. 1. 2 times what = 10 ? 2 times what =s 
14? 2 times what =12? 3 times what = I^\ 
7 times what =14? 3 tim.ea ^>ftaX.=.\^'\ ^ 
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times what = 12 ? 6 times what = 15 ? Once 
what = 13 ? 11 times what = 11 ? 4 times what 
= 12? 5 times what = 10 ? 12 times what = 
12 ? Once what = 14 ? 

E. 1. 5 times 2, plus 2, divided by 3, multi- 
plied by 2, plus 7, divided by 5 ? 

2. 2 times 7, plus 6, less 8, divided by 2, plus 8, 
are how many times 2 ? 

3. 4 times 3, less 3, divided by 3, multiplied by 
5, plus 4, =: how many ? 

4. 15 divided by 3, plus 3, plus 4, divided by 4, 
less 1, multiplied by 7, less 4, less 1, divided by 3, 
less 2, multiplied by 8, = how many times 4 ? 

5. 7 plus 5, divided by 2, divided by 2, plus 2, 
multiplied by 3, less 4, plus 3, = how many times 
2? 

6. 13 less 3, divided by 5, plus 4, plus 6, divided 
by 4, multiplied by 2, plus 1, multipUed by 2, plus 
1, = how many times 5 ? 

F- 1. Saba bought 4 yards of ribbon at 3 cents 
a yard ; how much did it cost her ? After paying 
for it she had 8 cents left ; how many cents had she 
at first ? How much ribbon at 2 cents per yard, can 
she buy with the money she has left? 

2. A man spends 15 cents a day for newspapers 
at 5 cents apiece ; how many papers does he buy 
each day? How many papers will he buy in 2 
days ? In 3 days ? In 4 days ? In 5 days ? 

3. A man bought for his breakfast 4 cakes at 3 
cents apiece; how much did his breakfast cost him? 
For his dinner he bought 2 loaves of bread at 6 
cents a loaf, and 2 cakes at 3 cents apiece ; how 
much did his dinner cost him ? For his supper he 
bought 2 pieces of pie at 5 cents apiece ; how much 
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did his supper cost him ? How much more did his 
dinner cost than his breakfast ? Than his supper ? 

4. Mr. Mitchell earns 3 dollars per day, Mr. 
Swain 2 dollars, and Mr. Holmes 4 dollars ; how 
many dollars will Mr. Mitchell earn in 3 days? 
Will Mr. Swain ? Will Mr. Holmes ? How many 
days will it take Mr. Swain to earn as many dol- 
lars as Mr. Mitchell earns in 4 days ? How many 
days will it take Mr. Holmes^to "earn the same ? 

5. Matilda gave 3 of her companions 5 pictures 
apiece, and then had 5 pictures left; how many had 
she at first ? 

6. A news-boy sold 2 papers at 3 cents apiece, 
and 2 papers at 4 cents apiece ; with the money he 
received, he bought some papers at 2 cents apiece ; 
how many papers did he buy ? 

7. A farmer has 2 cows each of which gives 7 
quarts of milk a day, and one which gives only 6 
quarts a day ; how many quarts do all give ? He 
sells 3 quarts per day to Mrs. Gordon, and 2 quarts 
to Mrs. Curtis, keeping the rest ; how many quarts 
does he keep ? How many cents does he receive for 
what he sells, if he gets 5 cents per quart ? 

8. If there are 4 quarts in a gallon, how many 
quarts are there in a vessel containing 3 gallons and 
3 quarts ? How many quarts will remain in the 
vessel after 9 quarts have been drawn out ? How 
many pints ? 

9. Mr. Dean sold to one man 8 quarts of mo- 
lasses, to another 12 quarts, to another 4 quarts, and 
to another 12 quarts; how many gaZZoTW of molasses 
did he sell to the first man ? To the second ? To 
the third ? To the fourth ? How many gallons did 
He sell to all ? 

10. Bought 5 ounces of cloves at 3 cents an 
ounce, and then had 5 cents left ; how vcA.xe) ^^c^a^ 
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had I at first ? I spent one of the cents I had left, 
for a bunch of matches, and the rest for cinnamoni 
at 2 cents an ounce ; how many ounces of cinnamon 
did I buy ? 

11. Marietta gets 3 merit marks for every good 
geography lesson, and 2 for every good arithmetic 
lesson ; how many merit marks will she get for 3 
good lessons in geography and 6 in arithmetic ? 



SECTION XII. 



A. 1. 8 times 2 ? 2 times 8 ? 9 times 2 ? 2 
times 9 ? 10 times 2 ? 2 times 10 ? 6 times 3 ? 
3 times 6 ? 4 times 4 ? 5 times 4 ? 4 times 6 ? 

B. 1. How many times 2 == 20 ? 18? 16? 
How many times 3 = 18 ? How many times 4 sea 

16 ? 20 ? How many times 5 = 20 ? How many 
times 6 = 18 ? How many times 9 = 18 ? How 
many times 10 = 20 ? 

C. 1. 16 = how many times 2 ? 4 ? 8 ? 
18 == how many times 2 ? 3? 6? 9? 

20 = how many times 2 ? 4? 5? 10? 

D. 1. 2 times what = 16 ? 3 times what s=s 
18 ? 2 times what = 20 ? 5 times what = 20 ? 
Once what = 19 ? 4 times what = 16 ? 4 times 
what = 20 ? ,9 times what =18? 8 times what 
= 16 ? 10 times what = 20 ? 17 times what = 

17 ? 2 times what = 18 ? 6 times what = 18 ? 
Once what = 16 ? 

E> 1. 6 times 3, plus 2, divided by 4, plus 3> 



IN mriiBEBs. 49 

mtiltiplied by 2, divided by 4, = how many times 
2? 

2. 10 times 2, divided by 5, multiplied by 2, 
multiplied by 2, plus 2, divided by 3, plus 8, = how 
many times 2 ? 

3. 5 times 4, less 2, divided by 6, plus 5, multi- 
plied by 2, plus 2, divided by 9, multiplied by 8, 
divided by 4, = how many ? 

4. 10 plus 8, divided by 3, divided by 3, multi- 
plied by 7, less 2, less 3, less 1, divided by 2, multi- 
plied by 5, = how many times 2 ? 

5. 17, less 8, divided by 3, plus 7, divided by 2, 
multiplied by 3, plus 3, divided by 9, plus 12, di- 
vided by 2, plus 5, divided by 3, multiplied by 4, = 
how many times 8 ? 

6. 20 divided by 5, divided by 2, multiplied by 
9, less 4, divided by 2, plus 9, divided by 2, plus 7, 
divided by 3, divided by 5, less 1, = how many ? 

F. 1. Mr. Fisher's horse travels 9 miles per 
hour; how many miles will he travel in 2 hours? 
Mr. Gay's horse travels 6 miles per hour; how 
many hours will it take him to travel as far as Mr. 
Fisher's horse travels in 2 hours ? 

2. In one quart there are 2 pints ; how many 
pints are there in a dish containing 10 quarts ? If 
from such a dish 4 pints were taken, how many 
pints would remain in the dish ? how many quarts ? 

3. If a pint of molasses is worth 4 cents, what 
are 2 quarts worth ? 

4. A man has some grain in 2 bins ; in each bin 
there are 10 bushels ; how many bushels are there 
in both bins ? If he put his grain into bags, putting 
4 bushels into a bag, how many bags can he fill ? 
If he sell 3 bags of the grain, how many bushels will 
he have left ? 
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5. A man had 18 gallons of oil ; he filled 2 three- 
gallon jugs from it, and put the rest into four-gallon 
jugs ; how many four-gallon jugs did it require ? 

6. A hoy had 13 cents ; he did 2 errands, for 
each of which he received 3 cents, and he found 1 
cent; how much money had he then? With his 
money he hought some pictures, at 4 cents apiece ; 
how many pictures did he buy ? 

7. Abner and Lemuel were at a store together ; 
their father told them they might each have either 
7 oranges worth 2 cents apiece, or 6 oranges worth 
3 cents apiece ; Abner chose 6 oranges worth 3 cepts 
apiece, and Lemuel chose 7 oranges worth 2 cents 
apiece; which were worth the most, Abner*s or- 
anges, or Lemuel's ? How much the most ? 

8. A woman has a jug which it costs her 16 
cents to get filled with molasses, at 8 cents per 
quart ; how many quarts does the jug hold ? How 
many quarts of molasses will it take to fill her jug 
10 times ? How many gallons ? 

9. How many shillings will 9 yards of cloth cost, 
at 2 shillings per yard ? How many dollars, if it 
takes 6 shillings to make a dollar ? 

A lady had just money enough to buy 4 yards of 
cloth, at 2 shillings a yard ; she concluded, however, 
to buy only 1 yard of the cloth, and to keep the rest 
of her money; how many dollars had she to keep? 

10. A lady bought some cloth for 3 dollars, and 
then had 2 shillings left; how many shillings had 
she at first ? 

11. How much wheat, at 8 shillings a bushel, can 
be bought for 2 dollars and 4 shillings ? 

12. Bought 9 yards of cloth, at 2 shillings per 
yard ; how many dollars did it cost ? 

13. How many thimbles, at 3 cents apiece, can 
be bought for a dime and a half dime ? 



\ 
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14. Lucius is shelling com into a 3 peck meas- 
ure, which he empties into a bin large enough to 
hold 4 bushels and 2 pecks ; how many measure- 
fuls will be required to fill the bin ? 

15. I wish to put up 7 quarts and 1 pint of ber- 
ries in boxes, so that each box shall contain 3 pints ; 
how many boxes will be required ? 

16. At 4 cents apiece, how many pencils can be 
bought for 2 dimes ? 

17. How many bushels of potatoes at 7 shillings 
per bushel can .a man buy for 2 dollars and 2 shil- 
lings ? 

18. How many gallons of oil are there in 8 ves- 
sels, each containing 2 quarts and 1 pint? 



SECTION XIII. 

A. 1. What numbers, not greater than 20, are 
multiples of 1 ; that is, can be made by using ones 
only? 

2. What numbers, not greater than 20, are mul- . 
tiplesof 2? of 3? of 4? of 5? of 6? of 7? of 8? 
of 9 ? of 10 ? 

3. What numbers, divided by 2, leave no re- 
mainder ? 

Ans, The multiples of 2^ which, as far as 20, are 
2, 4, 6, 8, &c. 

4. What numbers, divided by 4, leave no remain- 
der ? Divided by 5? by 7? by 10? by 8? by 3? 
by 9? by 6? 

5. What numbers, divided by 3, leave a remain- 
der ? 

Ans, Those which are not multiples of 3 ; and as 
far as 20, they are 1, 2, 4, 5, 7, 8, 10, 1\, ^k.. 
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6. What numbers, divided by 7, leave a remain- 
der? Divided by 9? by 2? by 6? by 8? by 10? 
by 4? by 6? 

7. What, is the largest multiple of 2, less than 
the number 9 ? 

Atis. 8 ; which is the fourth multiple of 2. 

8. What is the largest multiple of 3, less than 
the number 7? of 2? of 4? of 5? of 6? 

9. What is the largest multiple of 4, less than 
the number 13? of 5? of 10? of 9? of 6? of 7? of 
2? of3? of8? 

10. What is the largest multiple of 2, less than 
19? of3? of 4? of 5? of 6? of 7? of 8? of 9 ? of 
10? . 

11. What is the largest multiple of 6, less than 
the number 17? of 9? of 4? of2? of 8? of 10? of 
3? of5? of7? 

12. What is the largest multiple of 7, less than 
the number 15? of 4? of 2? of 10? of 8? of9? of 
6? 

B. 1. 9 are how many times 2 ? 
Arts, 4 times 2, and 1 over ; because 4 times 2 
are 8, and 1 are 9. 

2. 9 are how many times 4 ? 5? 2? 7? 6? 8? 
9? 3? 

3. 7 are how many times 2 ? times 4 ? 6 ? 3 ? 
6? 

4. 8 are how many times 3? 2 ? 4 ? 5 ? 6? 7? 

5. 11 are how many times 8 ? 10 ? 2 ? 7 ? 4 ? 
9? 6? 3? 5? 

6. 14 are how many times 7 ? 2 ? 6 ? . 10 ? 8? 
3? 9? 4? 6? 

7. 18 are how many times 2? 3 ? 4? 5? 6? 7? 
8? 9? 10? 
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8. 10 are how many times 9? 7? 3? 5? 8? 2? 
6? 4? 10? 

9. 15 are how many times 5 ? 3 ? 4? 10 ? 9 ? 
6? 7? 2? 8? 

10. 13 are how many times 10 ? 3 ? 7 ? 5 ? 8 ? 
9? 6? 2? 4? 

11. 12 are how many times 2? 6 ? 9? 8 ? 5? 7? 
10 ? 3 ? 4 ? 

12. 17 are how many times 10 ? 9 ? 8 ? 7 ? 6 ? 
5? 4? 3? 2? 1? 

13. 19 are how many times 1 ? 3 ? 5 ? 7 ? 9 ? 
10 ? 8 ? 6 ? 4 ? 2 ? 

14. 16 are how many times 3 ? 4 ? 2 ? 8 ? 10 ? 
9? 7? 5? 6? 

15. 20 are how many times 10 ? 2 ? 4 ? 6 ? 7 ? 
3? 9? 8? 6? 

C. 1. Agnes has 8 cents, with which she 
wishes to buy oranges at 3 cents apiece ; how many 
oranges can she buy, and how many cents will she 
have left? 

Solution, If for 3 cents she can buy one orange, 
for 8 cents she can buy as many oranges as there 
are times 3 cents in 8 cents ; and 3 cents are con- 
tained in 8 cents 2 times, and there are 2 cents re- 
maining ; therefore, for 8 cents she can buy 2 or- 
anges at 3 cents apiece, and she will have 2 cents 
left. 

Or, by Solution 2d. If she can buy 1 orange for 
3 cents, she can buy as many oranges as she has 
times 3 cents ; she has 8 cents, and 8 are 2 times 3, 
and 2 over ; therefore, she can buy 2 oranges, and 
she will have 2 cents left. 

2. If 1 loaf of bread costs 5 cents, how many 
loaves can a man who has 17 cents pay for \ Q^xss. 
a man who has 13 cents ? 15 ceiiXa'^ % c^tiX»% 

6* 
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3. Mr. Manchester had 15 dollars; he bought 
as many barrels of flour, at 6 dollars per barrel, as 
he could pay for with the money, and then spent 
what he had left for corn ; how many barrels of flour 
did he buy? How many dollars had he left to 
spend for corn ? How many shillings ? 

4. A person who owes 14 dollars, wishes to pay 
as much of the debt as possible, in three-dollar bills, 
and the rest in one-dollar bills ; how many bills of 
each sort must he pay ? 

5. Samuel has picked 11 quarts of berries, which 
he wishes to send to market in two-quart boxes; 
how many boxes can he fill ? 

6. William did 4 errands, for each of which he 
received 3 cents, and he had 8 cents before he did 
the errands ; he bought as many writing books, at 7 
cents apiece, as he could pay for, and spent the rest 
of his money for pens, at 2 cents apiece ; how many 
writing books did he buy ? How many cents had 
he left to buy pens with ? How many pens did he 
buy? 

7. A person who had 20 cents, said to a boy, 
" If you will tell me how many loaves of bread, at 6 

, cents a loaf, I can buy with my money, I will give 
you what thei:e will be left after paying for the 
bread." The boy answered right; what was his 
answer? How many cents must the person give 
him? 

8. A milkman has 20 quarts of milk in eight- 
quart cans ; all the cans but one are full ; how many 
cans are full ? How many quarts are there in the 
can which is not full ? 

9. A fruiterer bought 15 apples, at the rate of 3 
for a cent; how much did they cost? If he sell 
them at the rate of 2 for a cent, how many cents 
will he get for them ? 
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10. If 3 feet are equal to one yard, and if it 
takes 1 yard of cloth to make an apron, how many 
aprons can be made from a piece of cloth 11 feet in 
length ? 

11. If it requires 3 yards of broadcloth to make 
a coat, how many coats can be made from a piece 
containing 8 yards of broadcloth ? How many yards 
will remain after making the coats ? If 1 yard of 
the cloth will make 3 vests, how many vests can be 
made from the cloth left after making the coats ? 

12. Mr. Stevens has 18 dollars, with which he 
wishes to buy some flour at 10 dollars per barrel, 
some apples at 3 dollars per barrel, and some corn 
at 1 dollar per bushel. He wishes first, to buy as 
many barrels of flour as he can pay for, then as 
many barrels of apples as he can pay for, and then to 
spend the rest of his money for corn ; how many 
barrels of flour can he buy ? How many barrels of 
apples ? How many bushels of corn ? How many 
dollars will he spend for each ? 

13. Mr. Cook bought 2 gallons and 2 quarts of 
molasses, with which he filled as many three-quart 
jugs as he could, giving what there was left after 
filling the jugs, to a candy woman ; how many jugs 
did he fill? How many quarts of molasses did the 
candy woman have ? If from one pint of molasses, 
she can make 9 sticks of candy, how much can she 
make from the molasses Mr. Cook gave her? If 
she sells her candy at 1 cent per stick, and if with 
the money she thus receives, she buys bread at 5 
cents a loaf, how many loaves of bread can she buy ? 
How many cents will she have left ? 

14. Lyman has 8 cents, Chester has 10 cents, 
Horace has 13 cents, and Isaac has 7 cents ; each 
agrees to buy as many oranges, at 3 cents ^^\s5i»^ 
as he can pay for, and to give tYi© lest ol\jas TassaK^ 
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to a poor woman ; how many oranges can each buy, 
and how many cents will each have left to give to 
the poor woman ? How many oranges will all the 
boys have ? How many cents will all give the poor 
woman ? 



SECTION XIV. 

To THE Teacher. — The subjects of factors^ mtdtipleSf and 
dhisorsj though somewhat abstract and difficult in their 
nature, are quite too important in their applications to be 
omitted. We trast the arrangement is such as to suggest 
the processes and the modes of illustration. The pupil's 
attention should be particularly directed to the fact that any 
number is a factor of all its multiples, and a multiple of aJl its 
factors ; that one is a factor of all entire numbers, that dividing 
by it alters neither the form or the value of a number, and that, 
for these reasons, it need not be written with the factors of a 
number ; also, that if a number be a factor of another number, 
it will be a factor of all multiples of that other number. 

A. 1. What are the factors of a number ? 

Ans. The factors of a number are those numbers 
which multiplied together give that number for a 
product; thus, the factors of 12 are 12 and 1, 6 and 
2, and 4 and 3 ; because 12 times 1, 6 times 2, and 
4 times 3, will each give 12 for a product. 

2. What are the factors of 1? 2? 3? 4? 6? 6? 
7? 8? 9? 10? 11? 12? 13? 14? 15? 16? 17? 
18? 19? 20? 

3. Write all the factors of the numbers from 1 
to 20, as in the following models : 1 = 1 X 1 > 2 
= 2Xl;3 = 3xl;4 = 4xl=2x2. 

4. Of what numbers do you find 1 to be a factor? 
2? 3? 4? 5? 6? 7? 8? 9? 10? 11? 12? 13? 

5. If 1 be taken as one of the factors of a num* 
ber, what wiU always be the corresponding factor ? 
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6. What is the difference between a prime and 
a composite number ? 

Ans. A prime number \a a number which has 
no factors except itself and 1 ; a composite number 
is a number which has other factors besides itself 
and 1 ; thus, 5 is a prime number, because its only 
factors are 5 and 1 ; 6 is a composite number, be- 
cause it has other factors (3 and 2) besides 6 and 1. 

7. Is 1 a prime or a composite number, and 
why? Is 2, and why? 3? 4? 5? 6? 7? 8? 9? 
10? 11? 12? 13? 14? 15? 16? 17? 18? 19? 20? 

8. When is a number said to be divided into its 
prime factors ? 

Ans. When it is divided into factors which are 
all prime numbers. 

9. What are the prime factors of 3? 4? 5? 6? 
9? 15? 18? 20? 12? 7? 16? 14? 10? 8? 17? 

10. By what prime numbers must any number 
which is divisible by 6 be divisible ? 

Solution. Every number which is divisible by 6 
can be made by using sixes only, and every time 6 
is taken its factors must be taken ; it follows, there- 
fore, that any number which is divisible by 6 must 
be divisible by the prime factors of 6, which are 3 
and 2. 

11. By what prime numbers must any number 
which is divisible by 10 be divisible? by 14? by 4? 
by 8? by 9? by 12? 

12. What are the only prime factors which any 
divisor of 18 can contain ? 

Ans, The prime factors of 18, which are 2, 3, and 
3 ; and any number which contains a part or all of 
these, and no others, will divide 18. 

13. What are the only prime factors which any 
divisor of 15 can contain ? of 16 ? of 9 ? of 20 ? of 
4? of6? of 12? of 14? of 10? of8? 
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14. What is a common divisor of two or more 
numbers ? 

Ans, A number which will divide them all with- 
out a remainder. 

15. What is the greatest common divisor of two 
or more numbers ? 

Atis. The largest number that will divide them 
all without a remainder. 

16. What is the greatest common divisor of 12 
and 18? 

Am. The number obtained by multiplying to- 
gether all the prime factors which are found in both 
12 and 18 ; 

12 = 2 X 2 X 3. 

18 = 2 X 3 X 3. 
2 and 3 are the only common factors, and therefore 
2 times 3, which equals 6, is the greatest common 
divisor of 12 and 18. 

17. What is the greatest common divisor of 12 
and 20? Of 15 and 9? Of 8 and 12? Of 7 and 
14? Of 3 and 5? Of 7 and 11 ? Of 3 and 16? 
Of 19 and 7 ? Of 4 and 18 ? Of 6, 12, and 18 ? 
Of 8, 12, and 20 ? Of 9, 15, and 6 ? Of 3, 9, and 
12 ? Of 8 and 20 ? Of 9 and 18 ? Of 8, 12, and 
20? 

18. What is a common multiple of two or more 
numbers ? 

Atis. Any number which is a multiple of all of 
them. 

19. What is the least common multiple of two 
or more numbers ? 

Atis. The least number which is a multiple of 
all of them. 

20. What is the least common multiple of 6 
and 4? 

Sohaion. The least common multiple of 6 and 
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4 must be the smallest number that contains all the 
factors of 6 and 4. 

6 = 3X2. 

4 = 2X2. 
In taking the factors of 6, we take one factor, 2, of 
4 ; and hence, if we put with the factors of 6, the 
other factor of 4, which is 2, we shall have the prime 
factors of both 6 and 4 ; the product, therefore, of 
3x2x2, which is 12, is the least common mul- 
tiple of 6 and 4. 

21. What is the least common multiple of 4 and 
10? Of 6 and 9? Of 4 and 8? Of 10 and 20? 
Of 3, 6, and 9? Of 4, 8, and 16? Of 3 and 5? 
Of 4, 5, and 20 ? Of 4, 12, and 16 ? Of 6, 2, 3, 
and 4 ? 



FRACTIONS. 

By proper illustrations and explanations of the use 
of fractions, we think that the difficulties usually 
encountered by beginners will be easily overcome. 
Some method of oral instruction like the following 
may commend itself to the teacher. 

Exhibit any convenient thing, as an apple, to 
the class, and cutting it into two equal parts, ask, 
What have I done to this apple ? 

FupU. You have cut it. 

Teacher. Into how many parts have I cut it ? 

P. Into two parts. 

T. How do the parts compare in size ? 

P. Thpy are equal in size. 

T. Then how have I cut the apple ? 

P. Into two equal parts. 
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T. When anything is divided into two equal 
parts, the parts are called halves of the thing ; what 
then shall I call the parts of this apple ? 

P. Halves of the apple. 

T. What shall I call one of the parts ? 

P. One half of the apple. 

T. What shall I call both of the parts ? 

P. Two halves of the apple. 

r. To what are both together equal ? 

P. To a whole apple. 

r. Then how many halves of an apple are equai 
to a whole one ? 

P. Two halves of an apple. 

T. If I should divide another apple into halves, 
how many halves would it make ? 

P. Two halves. 

Cutting another apple into halves, ask, " How 
many halves have I from two apples ? " 

Dividing apples or other things into thirds, fourths, 
fifths, &c., continue such questions and illustrations 
as the above, till the class become familiar with the 
nature of fractions. They may then commence the 
study of the following sections : 

The operations required in sections 15 and 16 do 
not differ in principle from, and are not more difficult 
than, those in whole numbers in the preceding sec- 
tions. Thus ; what greater difficulty in adding \ and 
f , and then ascertaining the number of whole ones in 
their sum, than in adding 5 quarts and 3 quarts to- 
gether, and finding how many gallons they equal ? 
Or in finding how many times g equal 4, or Jj^, than 
in finding how many times 2 feet equal 4 yards, or 
12 feet ? 

In commencing the 17th section, the pupil should 

be taught to observe that the subject of the relation 

of numbers has a direct dependence upon the pre- 

ceding subjects ; for, since a tocv^ \s ^^^i to two 
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halves, three thirds, four fourths, &c., of itself, one 
half must be one half of two times one half, one 
third must be one third of three times one third, &c. 

The following questions, extended and illustrated 
by the teacher, will enable the pupil to comprehend 
the effect of either multiplying or dividing the denom- 
inator of a fraction. 

" Which will be the larger, the parts obtained by 
dividing a thing into a large, or a small number of 
parts ? " 

*' Suppose I have two things of the same size, and 
divide the first of them into a certain number of 
equal parts, and the second into twice as many equal 
parts ; which will be the larger, the parts of the first, 
or of the second thing ? " 

Vary the above till it is well understood that the 
greater the number of parts into which a thing is 
divided, the smaller must be the size of one of the 
parts ; then, applying this principle to written frac- 
tions, show that the effect of multiplying the denom- 
inator is to divide, and that the effect of dividing it 
is to multiply, the fraction. 

The reduction of fractions to their lowest terms 
should always be insisted upon. The solution found 
in section 17 may be practised till it is well under- 
stood ; after which, should be given the method of 
reducing fractions by dividing both numerator and 
denominator by the same number. To explain the 
last, let us suppose that f is to be reduced ; by divid- 
ing the numerator by 2, the fraction expresses only 
half as many parts as before, but by dividing the 
denominator by 2, each part becomes twice as large 
as before ; hence the value of the fraction is unal- 
tered. 

By dividing nujnerator and denominator into their 
factors, we can show that every reducible tt^jc^wSse^ 

6 
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made up of a reducible and an irreducible jmrt, and 
that the reducible part may be cancelled ; for exam- 

2x2 
pie, i = 2373 = I X f » or f of I ; but since J 

equals the whole of a thing, f of § must equal the 
whole of §, and therefore ^ must equal f . 

In reducing fractions to a common denominator, 
there are two distinct things to be done ; first, To 
determine what number to use for a common denom- 
inator; second. To change the given fractions to 
equivalent ones iiaving this number for a denomina- 
tor. 

As far as the denominator is concerned, one num- 
ber may as well be taken for a common denominator 
as another; but unless a common multiple of the 
denominators is employed, the numerators of the 
resulting fractions will not be entire numbers. It is 
also desirable to use as small numbers as possible. 
For these reasons, it will usually be most convenient 
to employ for a common denominator the least com- 
mon multiple of the given denominators. These 
things should be explained to the pupil, as likewise 
the necessity and use of the transformation. 

Practical examples applying the abstract numbers 
should be made by the pupils. 



SECTIOX XT. 

A. 1. When anything is divided into two equal 
parts, what are the parts called ? 

Ans, When anything is divided into two equal 
parts, the parts are called halves of the thing ; one 
of the parts is called one half of the thing, and two 
of them^ two halves, equal to the whole. 
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2. When anything is divided into three equal 
parts, what are the parts called ? When it is divided 
into four equal parts ? into five ? into six ? into 
seven? into eight? into nine? into ten? into eleven? 
into twelve ? 

3. What do you understand by halves of a thing ? 
Ans. Parts obtained by dividing the thing into 

two equal parts. 

4. What do you understand by thirds of a thing ? 
by fourths ? by fifths ? by sixths ? by sevenths ? by 
eighths ? by ninths ? by tenths ? by elevenths ? by 
twelfths ? 

Remark 1. The number employed to show into 
how many equal parts a thing is divided, is called 
the deiiomincUor, because it determines the size or 
denomination of the parts. 

Remm'k 2. The number employed to enumerate^ 
or show the number of parts considered or used, is 
called the nwmerator, 

ReTYiark 3. Fractions are usually expressed by 
writing the numerator over the denominator, and 
drawing a line between them ; thus three fourths is 
written f , in which 3 is the numerator, and 4 the 
denominator. 

5. What do you understand by ^ (one half) of 
a thing ? 

Ans. One of the two equal parts into which the 
thing is divided. 

6. What do you understand by | (two thirds) of 
a thing ? 

Ans, Two of the three equal parts into which 
the thing is divided. 

7. What do you understand by | (three fourths) 
of a thing ? by -^ (five sevenths) ? by f (four ninths) ? 
by -fjs (seven tenths) ? by -^y (nine elevenths) ? by 
^ (seven twelfths)? by f ? by ^? by %\ Vyj ^^ 
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byi? by I? by A? by A? by A? byfl by|? 

by?? 

8. What does the denominator, and what does 
the numerator, in each of the above- written frac- 
tions, show ? 

Ans, In the first, }, the denominator, 4, shows 
that a thing is divided into four equal parts, and the 
numerator, 3, that we consider but three of the parts. 
In the second, ^, the denominator, 7, shows, &;c. 

9. How many halves make the whole of any- 
thing ? 

Ans, Two; because halves are parts obtained 
by dividing a thing into two equal parts. 

10. How many fifths make the whole of any- 
thing ? how many sevenths ? twelfths ? eighths ? 
elevenths ? sixths ? thirds ? tenths ? fourths ? ninths ? 

B. 1. 3 = how many halves ? 

Solution, One equals two halves ; therefore, three 
must equal three times two halves, which are six 
halves. Ans,y 3 = f . 

In a similar manner, reduce 

2. 2 to thirds. 5 to fourths. 6 to halves. 

3. 10 to halves. 3 to sixths. 1 to thirteenths. 

4. 2 to eighths. 5 to thirds. 4 to fifths. 
6. 6 to thirds. 7 to halves. 2 to ninths. 

6. 8 to halves, 9 to halves. 2 to fifths. 

7. 2 to tenths. 4 to halves. 3 to fourths. 

C« 1. 2| = how many fourths ? 

Solution, One equals four fourths; therefore, 
two must equal two times four fourths, which are 
eight fourths ; and three fourths, added, make eleven 
fourths. Ans,y 2 J = ■^, 

In a similar manner, reduce 

2. 2f to sevenths. 4| to fourths, l-j^ to twelflhs* 

3. 1^ to nineteenths. 4| to fourths, l^tahakes^ 
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4 2^ to thirds. 5| to thirds. 2| to eighths. 

5. If to sevenths. 2^ to fifths. 5\ to thirds. 

6. 1 i^jj. to thirteenths. 3| to fourths. 3| to fifths. 

7. 4| to thirds. 6| to thirds. 5 J to halves. 

8. 7| to halves. 8J to halves. 1-^ to fifteenths. 

D. 1. J := how many whole ones ? 
Solution. Two halves equal one whole one; 

therefore, four halves must equal as many whole 
ones as there are times two halves in four halves, 
which are two times. Ans., J = 2. 

In a similar manner, reduce to whole numbers 

4. ■^, V, -^, J^. J^, 4^, 4jt. 

E. 1. -^ = how many whole ones ? 

Solution. Five fifths equal one whole one ; there- 
fore, twelve fifths must equal as many whole ones 
as there can be times five fifths taken from twelve 
fifths ; and five fifths can be taken from twelve fifths 
two times, and there will be two fifths remaining. 

In a similar manner, reduce to whole ones 

2. h f . *. h h ¥. I. h ^, ¥. ¥. ¥• 

3. ^, ^, ^, ^, -y-, ^, ^, if, f , i. 

4. f , 4f ,-^, V-. ii. ¥. i*. ^, H' ¥• 

I+I? i + S + l? f + f? i + f + t? tV 

+ A + A? T^ + A + A? ^ + A + T^? 

3. t-|-f + ^? t + f + l? § + § + i + 

4- f-i? tV-tV? i-i? i*-A? 
i^-A? i*-A? if-iV? if— A? I 

-♦? i^-:A-? iJ-i*? it-A? ♦-*? 
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+ J - §? A + A + i^-A-A + A 
A+tf-tV-T^ + H? f + * + * — I- 

l+f A+A — A + A — A — rir — A 

6. 3-f^? 6+§? 7 + t? 6 + f? 24 

f + 3? 1+4 + 8? 1 + 7+1? 

7. 4 + i + ^? ^-1-4 + ^ + 3+f? 4, 
+ 2? 3§+8? 9| + 4^i? h + 'h-\ 
6A? 1A + 4A + 2 + 8? ^^ + 6^-^8A 
3& + 2| + 8t? 6f + 8f+lf + f? 4| + 3 
+ 2i+4|? J + l|+2J + § + 4i? Sf-l-fi: 
4-3f + 2t? 3f + 2i + 3| + 7| + 2t? 1^4 
3* + 5f + 7? 2 + 3A + T8r + 4T*r+6A 
6A + 3« + 23V + 3 + 4xV? 2J+6 + 7, 
+ 3i? 

a 6f — 4? 9f — 8? 4f — 3? 16§— 3 

17^ — 8? 13f — 5? SJ — 3? 7^ — 2? 

9- 3|-i? a^-T^? 7T«r-TV? 71- 
*? 13if-^? 9«-#? 14iJ-A' 

10. 8f — 3? 8f — f? 8f — 3^? 9^- 

4? 9« — A? 9i? — 4A-? 7J — 4? 7J- 
I? 7j_4|? 

11. i_j? i_j? 1 — 1? l_|? i_ 

f? 1-i? l-§? 1— T^r? 1-T*r? 1- 

A? 1-T^? 1-tV? 1-f? 1 — 1? : 
— J? 1— t? 1 — f? 1 — f? 

12. 1_J-|-1? l + i_ji 2 — 4? : 

-i + 1? 1 + 1-i? 2-J? 1 — i+2 
2+1 — i? 3-i? l_J-j-4? 4+1- 
J? 5— i? 1— f + 4? 4+1 — f? 6- 
h 1 — J + 6? 6 + 1— J? 7 — J? 4 + ] 
_j? 8 + 1 — f? 

13. 9 — f? 7 — f? 4 — -ft.? 16—4 
14 — f? 12 — ^7? 8—1? 19 — 4? 2- 
«? 6-tf? 2-TiV? 3-A? 7 — .^J, 
i6_4? 3 — JJ? 2 — 4? 7 — f? 5—\i 



14. 5— 1— f? 5— If? 8-^3 — ^?*8 

— 2^i 17 — 8 — i? 17— 8^? 13 — 2— » 
^? 13 — 2^? 7 — 3^? 8 — 5§? 16 — 8fl 
13_22? 11 — 6f? 15 — 3f? 8 — 4|? 7 

— H? 13 — 8J? 4 — 2^? ^8 — 5f? 6 — 
3|2 20 — 5f? 10 — 5|? 18 — 6i? 14 — 
13i^? 15 — 9i? 

15. H — §? 

Solution, 1 J is equal to ^, and ^ less | equals }, 
the answer. 

16. If-i? l#-f? lA-T^? ItV- 

17. 1^ — 1+6? e+lf — t? 7| — f? 
lf-f + 7? 7+lf + f? 8f-f? 18^ 

— I? 18i — f? 7^ — 1? 3^ — f? 12^ — 

if? 9f-f? 3+-n 2^— 1§? 7A— M» 

18. 6^ — 4 — J? 6^ — 4|? 9f — 2— I? 
9| — 2|? 7t|V — 6 — T*^? 7VV — 6^? 9J — 
5| ? 16f — 12| ? 19^ — 21? 18^ — 1-ft. ? 
13^ _ 64-1? 7| — 2J? 20^.-6^? 13-. 
4i? 15§-6i? 6f-3f? 5^ — 2^-i 1^ 

— l-A? ISA- 6,^? 8f — 2f? 9tV— 3f^? 
8f — 3i? 7i — 6i? 5|— 3|? 6f — 2|? 
12tV-11«? 6f — 5f? 8| — 3J? 6^ — 
2^? 9J— 2|? 8— lj.t 

19. 5^ + 2f — Sf? 8 — 3f + 6|? 17 — 
9A — 3A? 13 — 2* — *? 4^ + 3f — 2f? 
4_f-3^4-2f + ^? 7 — 3|— 2}-|-4| — 3|? 

8— If 4-51? i^—^—m^ ^—^ 

6. 1. Jane bought a dictionary for | of a dollar, 
and a spelling-book for ^ of a dollar ; how much did 
she give for both ? 
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Solution. She gave | of a dollar for the diction- 
ary, and J of a dollar for the spelling-book, which 
are |- of a dollar, equal to 1 dollar ; therefore, she 
gave 1 dollar for both. 

2. Freeman picked f of a bushel of cranberries 
on Monday, and ^ of a bushel on Tuesday ; how 
many bushels did ne pick in both days ? If he sell 
f of a bushel of the cranberries, how many sevenths 
of a bushel will he have left ? 

3. Helen had a large orange, but she has given 
f of it away ; how much of it has she left ? 

Solution, One orange is equal to f of an orange ; 
therefore, if she had a whole orange, and has since 
given away f of it, she must have % of it left; be- 
cause f from ^ leave f. 

4. Charles has picked f of a quart of blueberries, 
"William f , and Alfred f ; how many has William 
picked more than Charles ? than Alfred ? How 
many more must Charles get to have a quart ? must 
William ? must Alfred ? 

5. A farmer sold | bushel of greenings for f of 
a dollar, and J bushel of Baldwins for f of a dollar ; 
how many apples did he sell ? How much did he 
get for them ? 

6. A lady bought some cotton cloth for -^ of a 
dollar, some linen for -^ of a dollar, and some silk 
for -^ of a dollar ; how much did all cost ? If she 
has 1 dollar in her purse, how much will she have 
left after paying for the articles she has bought ? 

7. Mr. Davis owns -j^ of a vessel, Mr. Pratt ^ 
and Mr. Lowe owns the rest ; how much does Mr. 
Lowe own ? If Mr. Pratt should sell -^ of the ves- 
sel to Mr. Lowe, how many seventeenths would he 
have left ? How many would Mr. Lowe then have ? 

8. Hannah, Lydia, and Myra gave some money 
to a charitable society ; Hannah gave -^ of a dollar, 
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Lydia gave -^, and Myra gave enough to make up 
a dollar ; how much did Myra give ? 

9. A man bought ^ of a ton of hay of one man, 
and ^ of another ; how much did he buy of both ? 
How much will he have after his cattle have eaten 
J of a ton ? 

10. Mr. Eaton had § of a barrel of apples, and 
he bought f of a barrel more ; how many barrels of 
apples had he then ? He sold 3^ of a barrel of them, 
gave away ^, and kept the rest for his own use ; 
how many did he keep for his own use ? 

11. A man in going from Boston to Providence, 
rode -/^ of the distance, and walked the rest ; what 
part of it did he walk ? In returning, he rode ^ 
of the distance, and walked the rest ; what part of 
the distance did he walk in returning ? 

12. A pedlar sold J- of a yard of cotton cloth for 
•j^ of a dollar, and J of a yard of woollen cloth for 48" 
of a dollar ; how many yards of cloth did he sell ? 
How much did he receive for it ? 

13. If a history can be bought for |- of a dollar, 
a reader for f of a dollar, a grammar for ^ of a dol- 
lar, and a geography for f of a dollar, for how much 
can they all be bought ? How much more money 
must a person who has 2 dollars get to buy them 
all? 

14. In one lot of land there are 3 acres, in another 
1^ of an acre, and in another f of an acre ; how many 
acres are there in the three lots I How many more 
in all than in the three acre lot ? 

15." Louisa has 6 apples, and Maria has 5^ ap- 
ples ; if they put them together in a basket, how 
many will there be in the basket ? If Maria should 
take out 3 of the apples, and Louisa should take out 
2 of them, how many would be left in the basket ? 

16. Mr. Bryant has sold 3f bushels o£ a.^^W\A 
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one man, J of a bushel to another, 4 bushels to an- 
other, and has 8| bushels left ; how many bushels 
had he at first ? How many more than he has left ? 
How many more has he left than he sold ? 

17. Mr. Blake owed William f'^ of a dollar for 
doing errands, and -f J for work, but through mis- 
take he paid him 1^ dollars; how much ought 
William to give him back ? 

18. A man bought a barrel of flour for 6f dol- 
lars, t^Vo bags of com for 2J dollars, « quantity of 
oats for 3| dollars, and some barley for 4| dollars ; 
how much did all cost? 

19. Everett asked his sister if she could tell him 
how much 4f plus 3f plus 2 plus 7^ equals. She 
answered 19. Was she right ? What should have 
been her answer? How much did her answer dif- 
fer from the true one ? 

20. An errand boy had in his basket 3f pounds 
of sugar. If pounds of tea, 5f pounds of coffee, J of 
a pound of chocolate, and 4j pounds of starch ; how 
many pounds weight had he in his basket ? He left 
the tea and coffee at a boarding house ; how many 
pounds remained in his basket ? 

21. In one lot of land there are 3f acres, in an- 
other I of an acre, and in another 6| acres ; how 
many acres are therp in the three lots ? How many 
more acres in all than in the 3| acre lot ? 

22. Mr. Clapp hired 3 laborers to work in his 
garden; the first received If dollars per day, the 
second l^ dollars per day, and the third received as 
much as both the others ; how much did the third 
receive ? Hctw much did all receive ? 

23. A teamster, in loading his wagon with grain, 
put in 8f bushels of corn, 7^ bushels of oats, and 2} 
bushels of wheat ; how many bushels of grain did 
lie put into the wagon ? He unloaded the corn at a 
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i^ble, and the rest of the grain at a grain store ; 
how much did he unload at the grain store ? 

24. A man paid llf dollars for a coat, 3^ dol- 
lars for a pair of pants, 2f dollars for a vest, and If 
dollars for a cravat ; how many dollars did the whole 
suit of clothes cost? If he gave a twenty-dollar 
bill to pay for them, how much change ought he to 
receive in return ? 



SBCTIOir XVI. 

A. 1. 4 times ^ ? 4 times if ? 4 times ^ ? 

2. 4 times ^ ? 3 times f ? 3 times f ? 

3. 5 times f ? 5 times ^ ? 5 times -^^ ? 

4. 8 times f ? 7 times i ? 9 times J ? 
6. 6 times -^ ? 5 times | ? 8 times -^^ ? 

6. 9 times -^ ? 7 times | ? 8 times f ? 

7. 4 times f ? 3 times | ? 2 times f ? 

B. 1. 4 times 3|^ SoltUion. Four times 
three are twelve, and four times four fifths are sixteen 
fifths, equal to three and one fifth, which, added to 
twelve, makes fifteen and one fifth ; therefore 4 times 
3| are 15|. 

2. 5 times 2f? 6 times 2f? 7 times 2,2^? 

3. 9 times 2f? 2 times 3|? 2 times 4$? 

4. 2 times 7|^ ? 2 times 8| ? 12 times 1^ ? 

5. 15 times 1V>& ? 4 times 4f ? 6 times 2f ? 

6. 3 times 5f? 5 times 3f? 6 times 3|? 

7. 18 times 1,3^ ? 7 times 4 ? 9 times If ? 

8. 9 times 1^ ? 3 times 3^ ? 4 times 2| ? 

C. 1. How many times ^ are there in f ? -/^ 
in A? 



3. AinA? AinA? fin*? |in|? 

4. 4in#? Ai'^A? AinT*^? A in «? 

5. A in A? Aini4? A in if? fin-^^? - 
«. Ainf«^ Ainil? Ain^? ' 

D. 1. How many times f are there in 3^? 
Solution. Three and one third is equal to ten 
thirds ; and two thirds are contained in ten thirds, 
five times ; therefore f are contained in 3^, 5 times, 

2. How many times f are there in 3^ ? ^ in If ? 

3. ■|in2f? ^inSf? finSj? fin2^^? 

4. fin 4? iin4J? iin2f? finlj? 

6. |in2f? AinlA? finlj? fin 2? 

E. 1. How many times 1-J are there in 5^? 
Direction, Reduce both to thirds. 

2. How • "' " • •^"^ 




T. 1. 4J multiplied by 3, less 6, divided by 1 J? 

2. 3f multiplied by 5, less If, divided by 4, plus 

3. 5 divided by J, less 2J, divided by 2^ ? 

4. 4| divided by 2^, multiplied by 6, less 8^? 

5. 17f , less 2^, less 7f , multiplied by 2 ? 

6. 2f multiplied by 5, plus 3f , less 14§, divided 
by f ? 

6« 1. Bought 6 bushels of potatoes at f of a 
dollar per bushel, and 7 bushels of rye at 1 j- dollars 
per bushel ; what was the cost of the potatoes ? of 
the rye ? of both ? How much more did the rye 
eo0t than the potatoes ? 
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2. Timothy worked 2 hours at f of a dime per 
hour, and 3 hours at |^ of a dime per hour ; how 
many dimes did he earn ? 

3. A shoe dealer bought 5 pounds of sole leather 
at 1 j shillings per pound, and 2 pounds of calf skin 
at dj- shillings per pound; what did both articles 
cost ? 

4. I bought 3 table spoons at 2|- dollars each, 
and 2 dozens of tea spoons at 5^ dollars per dozen ; 
what must I pay for both lots of spoons ? 

5. A man bought 5 volumes of Roman History 
at 2|: dollars per volume, and 4 volumes of Grecian 
History, at 1|- dollars, per volume ; how much did 
they all cost ? 

6. Mr. Sumner walked 4 hours at the rate of 3f 
miles per hour, and 1 hour at the rate of 4^ miles 
per hour ; how far did he walk in all ? 

7. A trader sold 6 pounds of black tea at f of a 
dollar per pound, 3 pounds of green tea at ^ of a 
dollar per pound, and 2 pounds of very nice tea at 
If dollars per pound ; for how much did he sell the 
whole ? 

8. How many pounds of black tea at f of a dol- 
lar per pound can be bought for f of a dollar ? 

9. A farmer bought 2 pecks of seed barley at f 
of a dollar per peck ; how much did it cost ? He 
paid for it with eggs at f of a dollar per dozen ; how 
many dozens did it take ? 

10. Samuel can earn 1^ dollars per day, but 
William can earn only f of a dollar per day ; how 
much can Samuel earn in 4 days ? In how many 
days can William earn as much as Samuel can earn 
in 4 days. 

11. A pedlar sold 3 yards of linen at ^^ of a dol- 
lar per yard ; how much did he get for it ? With 
the money he received for it, he bought som.e cqIvca 

7 
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at -j^ of a dollar per yard ; how many yards of cal- 
ico did he buy ? 

12. A boy who had a large apple gave away ^ 
of it, and divided the rest among his companions, 
giving to each -^; to how many did he give it? 

13. If the upper leather for a pair of shoes costs 
I of a dollar, the sole leather ^ of & dollar, and the 
making f of a dollar, what will be the whole cost of 
1 pair ? of 2 pairs ? of 4 pairs ? 

14. What cost 2 umbrellas at 2f dollars apiece ? 
How much silk, at 1^ dollars per yard, will be re- 
quired to pay for the umbrellas ? 

15. How many dozen razor straps, at f of a dol- 
lar per dozen, can be bought for 8 pounds of butter, 
at f of a dollar per pound ? 

16. A shoemaker has contracted a debt of 2f 
dollars, which he wishes to discharge by making 
boots, at f of a dollar per pair ; how many pairs of 
boots must he make ? 

17. If 5 men can do a piece of work in 3j days, 
in how many days would one man do it? How 
much longer would it take 1 man than 5 to do it ? 

18. Mr. Ward purchased 6 chairs at j- of a dol- 
lar apiece, and 2 tables at 7f dollars apiece ; how 
much did he pay for the chairs ? for the tables ? for 
both chairs and tables ? How much more for the 
tables than for the chairs ? Having paid but 10 dol- 
lars, he gave his note for the rest; for how much is 
the note given ? 

19. I have 19^ yards of sheeting, from which I 
wish to make 3 sheets, each containing 5^ yards ; 
how many yards will be required? How many 
yards will remain ? How many curtains, each con- 
taining If yards, can be made from what remains? 

20. what is the amount of a female's wages for 
3 weeks, at 2^ dollars per week ? For how many 



^ 



^ 
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weeks will the sum pay her board, at 1^ dollars per 
week? 

21. A white man and an Indian are to run a 
race ; the white man runs at the rate of a mile in 
6| minutes, and the Indian at the rate of a mile in 
5^ minutes ; how long time will be required for the 
white man to run 3 miles ? for the Indian ? In how 
much less time will the Indian run 3 miles than the 
white man ? 

22. A train of cars was run ^ of a mile at the 
rate of 4^ of a mile per minute, f of a mile at the rate 
of ^ of a mile per minute, f of a mile at the rate of 
^ of a mile per minute, and ^ of a mile at the rate 
of if of a mile per minute ; how far did they run ? 
how long" were they in running the whole distance ? 

23. Mr. Page employed a tailor to make him a 
suit of clothes ; for making the coat the tailor charged 
6|- dollars, for making the pants 1| dollars, and for 
making the vest If dollars ; how much did he charge 
for making the suit ? Providing it took 7 yards of 
cloth worth If dollars per yard, how much did the 
cloth for the suit cost ? how much did the cloth and 
making cost ? 



SBCTION XVII. 

A. 1. What part of 2 is 1 ? 

Atis. One is one half of two, because if two be 
divided into two equal parts, one of those parts will 
contain one. 

2. What part of 2 is 3 ? 

Ans, Since 1 is J of 2, 3, which is 3 times 1, 
must be 3 times ^ of 2, which are ^ of 2, equal to 
once 2 and ^ of 2. 
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What part 

3. Of2is5? of2is7? of 3 is 1? of 4 is 1? 

4. Of 5 is 1? ofGisl? of3is2? of5is4? 
6. Of5is2? of4is3? of 7 is 1? of 8 is 1? 

6. Of 9 is 1? of 10 is 1? of 11 is 1? of 6 is 5? 

7. Of5is6? ofl2is7? of7isl2? ofl2isl? 
a Of 10 is 9? of 9 is 10? of 11 is 3? of3isll? 

9. Of8is3? of 19 is 12? of 12isl9? of20is7? 

10. Of 7 is 20? of 14 is 9? of 8 is 11 ? of 11 is 8? 

11. Of 13 is 14? of 11 is 4? of 4 is 11? of 6 is 2? 
Ans. 2 == f of 6 ; and f = J, because 3 times 

f equals f , or the whole ; therefore, 2 is f or J of 6. 

12. What part of 6 is 4 ? 

Ans. 4 is f of 6 ; but ^ = 2 times f , and f = 
^ ; f , then, must equal 2 times |, which are } ; 
therefore, 4 is |^ or | of 6. 

What part 

13. Of 8 is 2? of8is6? of6is8? ofl0is2? 

14. Of 10is8? ofl2is2? of 12 is 10? of 10isl2? 

15. Of9is3? of3is9? of9is6? of6is3? 

16. Of6is9? of 14 is 2? of 14 is 8? of 15 is 5? 

17. Of 15 is 10? of 10is5? of 10isl5? of9isl8? 

18. Of 14 is 7? of 18 is 6? of6isl8? of 4 is 2? 

19. Of2is4? of20is5? of20isl5? of 20 is 10? 

20. Of5is20? of 15 is 20? 
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10. Of^s^isTa;,? ofifisif ? of|f isif? ofif is^? 

11. Of l|is J? 

Solution, 1§ = -I ; and, since ^ is -^ of f , it must 
be 4- of 1^. 



Id. Ul f IS *^f y ot 15^1 IS f f 01 f IS :^f ? 01 If IS f ? 

17. Of2Jisl§? ofl|is2i? of3^islf? 

18. Of If is 3i ? of 7| is 2| ? of 3f is 2-1. ? 

19. Of2iis3|? ofljisl? of2fis2? 

20. Of2is2|? of 6 is IJ? oflJisG? of 5J is 28? 

21. Of2§is5i? of 4 is i? of9iis2? of6is3J? 

22. Of 3| is 6? of4iis7i? of7Jis4i? 

23. Of aj is 3? of3is3f? of2iislJ? 

24. Of6|is 1|? of l|is6§? 

C. 1. What part of 1 gallon and 3 quarts is 1 
quart? 

Solution, 1 gallon equals 4 quarts, and 3 quarts 
added make 7 quarts ; 1 quart is j- of 7 quarts ; 
therefore, 1 quart is if of 1 gallon and 3 quarts. 

2. What part of 1 gallon and 3 quarts is 3 
quarts ? is 1 gallon ? is 1 gallon and 1 quart ? is 
1 gallon and 2 quarts ? 

3. What part of 2 gallons and 1 quart is 1 quart ? 
IS 1 gallon? is 1 gallon and 2 quarts? is 2 gal- 
lons? 

4. What part of 3 gallons is 1 quart ? is 2 gal- 
lons and 1 quart ? of 4 gallons and 1 quart is 3 
gallons and 1 quart? of 3 gallons and 2 quarts is 2 
gallons and 3 quarts ? of 5 gallons is 1 gallon and 
1 quart? 

5. If 8 furlongs make a mile, what ^^tI ^i ^te^^ 

7* 
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is 1 furlong ? of 1 mile is 3 furlongs ? of 1 mile 
and 6 furlongs is 5 furlongs ? of 2 miles and 3 fur- 
longs is 2 miles ? of 2 miles is 1 mile and 7 fur- 
longs. 

6. What part of the cost of 7 yards of cloth is 
the cost of 3 yards ? 

7. What part of the cost of 3 gallons and 1 quart 
of oil is the cost of 1 quart ? of 3 quarts ? of 1 gal- 
lon ? of 1 gallon and 3 quarts ? of 2 gallons ? of 

3 gallons ? 

8. When flour is worth 6 dollars per barrel, what 
part of a barrel can be bought for 1 dollar ? for 1^ 
dollars ? for 2f dollars ? for 5 J dollars ? for ^ 
dollars ? 

9. Mr. Keith bought 5 gallons of oil for Mr. Har- 
low, and 3 gallons for Mr. Weeden ; how many gal- 
lons did he buy for both ? What part of the cost of 
the whole ought Mr. Harlow to pay ? ought Mr. 
Weeden ? 

10. Mr. Cushman, Mr. Leach, and Mr. Revere, 
together, bought 17 bushels of corn, which they so 
divided that Mr. Cushman had 7 bushels, Mr. Leach 

4 bushels, and Mr. Revere 6 bushels ; what part of 
the cost of the whole ought each one to pay ? 

11. Three men hired a pasture together, in which 
the first man pastured 2 cows, the second 3, and the 
third 4; what part of the whole rent ought each 
man to pay ? 

12. Sold for Mr. Boyden 3 bags of grain, each 
bag containing 2 bushels, and for Mr. Brown 2 bags, 
each containing 4 bushels ; what part of the money 
received for the whole ought I to pay to Mr. Boy- 
den ? to Mr. Brown ? 

13. Mr. Thayer, Mr. Rogers, and Mr. Wilder 
bought a piece of cloth for 6f dollars ; of which Mr* 
Thayer paid If dollars, Mr. Bogersi 2| dollars, and 
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Mr. Wilder 2f dollars ; what part of the whole cost 
did Mr. Thayer pay? did Mr. Rogers? did Mr. 
Wilder ? What part of the cloth should each have ? 
14. Harry, John and Richard gave some money 
to a poor woman ; Harry gave her 7 cents, John 
gave her 5, and Richard gave her 7 ; how many did 
all give her ? What part of what all gave did Harry 
give ? did John ? did Richard ? 



SECTIOX XVIII. 

A> 1. 1 is j- of what number ? 
Solution, 1 is j- of 2 times 1, and 2 times 1 are 
2 ; therefore, 1 is j^ of 2. 

2. 1 is J of what number ? 

3. 2 is J of what number ? 

4. 7 is tJ- of what number ? 
6. 4 is ^ of what number ? 

6. 1 i^ ^7 of what number ? 

7. 2 is ^ of what number ? 

8. 9 is ^ of what number ? 

9. 3 is ^ of what number ? 

10. 5 is J of what number ? 

11. 2 is i\y of what number ? 

12. 6 is I of what number ? 

B. 1. ^ is ^ of what number ? 

2. ife is J of what number ? 

3. ^ is I of what number ? 

4. 1^ is J of what number ? 

6, rr^^i ®^ w^^* number ? 

6. -^ is |- of what number ? 

7. ^ is ^ of what number? 

8. f is if of what nungibeT ? 



13. ti. 

14. »i. 
16. ti, 
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s J of what number ? 
s i of what Dumber ? 
s I of what numbei ? 

12. I is I of what number ? 
' s J of what number ? 

s ^ of what number 1 

B -^ of what Dumber ? 

Vt is i of what number ? 

17. f ia -^ of what number ! 

18. I is I of what number ? 

19. ^ is I of what number ? 

C 1. 3} is i of what number i 

2. 3f is of what number ? 

3. 6j is J of what number i 

4. S^ ia I of what number ? 
6. 2 is of what number ? 

6. 6 is of what number ? 

7. 4f is of what number ? 

5. 3f ia ; of what number ? 
9. IJ. is ^ of what number ? 

10. 2| is of what number ? 

11. 1 is of what number ? 

13. S is ^ of what number ? 
13. SJ is J of what number ? 



14. 2 



. of what number ? 



Id. 3f^ is J of what number ? 

16. 6J is 4 .^1' wWt number ? 

17. 1^ is y^ or what number ? 

18. 1^ is ^\ of what number? , 

19. 4* ii J of what number? i 

20. 63 is I of what number ? J 
D. 1- Wiliiam has 3 cents, which he finds f 

iuBt I as many as Francis has ; how many m 

Francis? ;f 

S. A man started from his home to go to Bosta 
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be travelled 4 miles, and then found that he had trav* 
elled ^ of the whole distance ; how far was his home 
from Boston ? 

3. Mr. Barnard owes a man some money, and 
he finds that by paying- 5 dollars, he shall pay ^ of 
the debt ; what is the debt ? After he has paid 5 
dollars, how many thirds of the debt will he owe ? 
how many dollars ? 

4. Arthur had some apples in a basket ; he gave 
away J of them, and then had 8 apples left ; how 
many apples had he at first ? 

5. Freeman rode § of the way from Dedham to 
Canton, and found that he had 2 miles further to go ; 
how many miles is it from Dedham to Canton ? 

6. Ruth's brother gave her some black silk ; she 
used } of it for a dress, and had 3 yards left; how 
many yards did her brother give her ? How many 
yards did she use for the dress ? 

7. Seth had some money, f of which he spent 
for peaches, | for pears, and tne remainder, which 
was 2 cents, for apples ; how much money had he 
at first ? How much did he spend for peaches ? for 
pears? 

8. Solon gave 3 of his companions 2 marbles 
apiece ; after which he had | as many left as he had 
at first ; how many had he left ? How many had he 
at first ? 

9. A man gave some books to 3 girls ; to the fiirst 
he gave f of them, to the second he gave ^ of them, 
and to the third he gave the remainder, 2 books ; 
how many did he give to all ? How many did he 
give to each of the girls ? 

10. A man, on b^ing asked how much land he 
owned, replied, " My garden contains -^ of my land, 
my pasture -^^ my orchard -^j and my house-lot of 
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2 acres contains the rest ; how many acres of land 
did the man own ? How much had ne in each lot ? 

11. Theodore gave his brother 3^ sheets of pa- 
per, which was ^ of all he had ; how many sheets 
had he? 

12. Erastus had some chestnuts, of which he 
gave I to Edwin, f to Theron, ^ to Horace, and the 
remainder, -^ of a quart, he kept himself; how many 
chestnuts did he give to Edwin ? to Theron ? to 
Horace ? How many had he at first ? 

13. Henrietta had a part of a cake, and she gave 
•f of the part which she had to Anna, f to Martha, 
^ to Maria, and the rest, which was ^ of the whole 
cake, to Narcissa ; what part of the whole cake did 
she at first have ? What part of the whole did she 
give to each of her companions ? 



SECTION XIX. 

A. 1. What is J of 6? 

Ans. -J- of 6 is 2 ; because 3 times 2 are 6. 

2. What is J of 4? J of 9? ^ofl4? J of 16? 

3. iof 18? ^of 15? ^of 16? ^of20? ^of 12? 

4. 1 of 12? I of 20? 5^ of 14? Jof 1? iof2? 

5. |of 1? Jof3? ■tof4?.|of3? |.of2? 

6. iof7? T^of 10? iofSl iof3? f of6? 

B. 1. What is ^ of 5 ? 

Solution. 5 is equal to 4 and 1 ; ^ of 4 is 2, and 
^ of 1 is ^, which added to 2 equals 2^ ; therefore, 
I of 5 is 2^. 

2. What is i of 7? iof3? iof9? ^of 16? 

3. |.of20? i of 11? iof 19? 4of 13? 

4. 3^0^17? ^Vof20? iof 15? iof9? 

5. ^of 16? l-of 14? iof20? Jofll? 

6. j^ofl3? ^of 12? iofll? iofl6? 
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C. 1. What is I of 8? 

Solution, i of 8 is 2§, and f of 8 must be 2 
times 2| ; 2 times 2 are 4, and 2 times ^ are f , equal 
to 1^, which added to 4 are 5^ ; therefore, f of 8 is 

2. What is f of 16 ? f ofl7? f of8? f of 12? 

3. f of9? f of 15? f of20? I of 19? f of9? 

4. f oflO? I of 20? T^of 15? f oflO? 

5. J of 8? I of 19? -A: of 13? ^of 14? 

6. I of 14? f of 15? I of 11? 

D. 1. What is 2J times 8 ? 

Solution. 2 times 8 are 16, and ^ of 8 is 2, which 
added to 16 equals 18 ; therefore, 2| times 8 equals 
18. 

2. What is 3^ times 6 ? 1^ times 11 ? 

3. 4j- times 4 ? 1| times 10 ? 3^ times 5 ? 

4. 2| times 5 ? 3J times 5 ? 2^ times 5 ? 

5. 3| times 5 ? 1^ times 10 ? 2§ times 6 ? 

6. 2^ times 7 ? 2f times 8 ? 1§ times 12 ? 

7. 3| times 8 ? l| times 12 ? 2| times 7 ? 

8. 2f times 6 ? 4| times 4 ? 2f times 5 ? 

9. l| times 11? 3§ times 5? 

E. 1. AVhatis^off? ioff? ^ofi^^? ioff? 

2. fofH?iofif?iofif?iofif?iofit? 

3. iof^?iof-ijt?|of4j^? iof^? iofJ<^? 

4. 4 of JUL? 
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;. What is 24 times f ? 3^ times f ? 5J times ^ ? 

o. 3J times ^ ? 2J times -ft- ? 3f times )■ ? 

7. 2§ times | ? l| times f| ? l| times j\ ? 

8. 1^ times -^ ? 2J times f ? 3^ times -^ ? 

9. 3| times | ? 7^ times f ? 

F. 1. What is J of 12^ ? 
Solution. I of 12 is 3, and ^ of ^ is -J^, which 
added to 3 equals 3-J ; therefore, \ of 12\ ^^^iSa*^. 
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2. What is i of 6/^5-? | of 15^ ? J of 16|f ? 

3. i of 14^? I ofaSf ? J of 18{^? f of 16f ? 

4. I of 20-1^? I of 20|? i of 8H? ^ of 7rt ? 

5. T% of 20^? § of 12t«^? t of 10-1^ ? 

O. 1. What is i of lOf ? 

Solution. lOf is equal to 9, a muhiple of 3, and 
If; I of 9 is 3; If- is equal to f, and } of f is f, 
which added to 3 makes 3f ; therefore, i of lOf is 
3f. 

2. What is ^ of 9^? ^ofTf ? Jof 13f ? 

3. iVofSO^V? tVo^ IS^V? iof7f? iof 10^? 

4. Tii.ofl2xV? ^of 11^? iof20i? iof7J? 

5. iof5f? iof 19i? iof 18f? iof9|? 

6. i of 16^ ? J of 14f ? tV of 15tV? i of lOf ? 

7. What is § of 7f ? f of 19^? f of 18f ? 

8. ^ of 18^? iJ of 19tV? ii of IS^V? 

9. I of 204? I of 7^? |of9|? |of lOf? 

10. t of 12J? 3 of 16i? f of 11^ ? if of 18J? 

11. |of 13|? |of 19tV? 

H. I . What is the cost of f of a pound of starch, 
at 12 cents per pound ? 

Solution. If 1 pound of starch cost 12 cents, f 
of a pound will cost f of 12 centfe ; J of 12 cents is 
3 cents, and ^ must be 3 times 3 cents, which are 
9 cents ; therefore, £ of a pound of starch, at 12 cents 
per pound, will cost 9 cents. 

2. What will ^ of a yard of cloth cost, at 18 
cents per yard ? 

3. If a t;pn of hay is worth 17 dollars, what is f 
of a ton worth ? 

4. At 6 cents a pound, what cost 3f pounds of 
riceJ 

5. At -^ of a dollar per bushel, what cost J of a 
bushel of barley ? 

6. When hay is worth 15f dollars. per ton, what 
is f of a ton worth ? 
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7. What will be the cost of f of a bushel of 
wheat, at If dollars per bushel ? 

8. At 11| dollars a barrel, what costs f of a bar- 
rel of flour ? 

9. If a barrel will hold 2^ bushels, what will a 
barrel of peaches cost, at 3 dollars a bushel ? What 
will f of a barrel cost ? 

10. If 1 pound of raisins is worth as much as 2 
pounds of rice at 5 cents a pound, how many cents 
is J bf a pound of raisins worth ? 

Directum, First find how many cents 1 pound 
of raisins is worth. 

11. Joel, Harry, and Gilbert together picked 16^ 
quarts of berries, of which ^ were picked by Joel, f 
by Harry, and the rest by Gilbert; what part of the 
whole did Gilbert pick ? How many quarts did each 
pick? 

12. Lucy had 3 cents, and Julia had 5 ; they put 
their money together, and bought with it 18 apples ; 
how many of them did Lucy's money pay for ? did 
Julia's ? 

13. Mr. Fuller can build 5 rods of wall in 4 
days ; how many rods can he build in 9 days ? 

14. Mr. Sturtevant walked 18 miles in 5 hours, 
and Mr. Bond walked 2 hours at the same rate ; how 
far did Mr. Bond walk ? 

15. Bought ^ of a peck of blueberries, at the rate 
of 2^ cents per quart ; what did they cost ? 

16. I bought f of a barrel of flour at 11 J dollars 
per barrel, f of a box of sugar at 13^ dollars per box, 
and 2 boxes of raisins at 2^ dollars per box ; what 
was the cost of the whole ? 

17. Mr. Howard has 8 ox-yokes, which are worth 
18^ dollars ; he sold 1 of them to Mjr. Bradford, 5 
of them to Mr. Cutter, and the rest to Mr. Crooker ; 
how much ought each one to pay him ? 

8 
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18. Mr. Sumner sold ^ of a ton of hay at 19 
dollars per ton ; how much did he get for it ? He 
spent f of the money he received for the hay, for 3 
sheep ; how much did all the sheep cost him ? How 
much did each sheep cost him ? 



SECTIOX XX. 

A> 1. 4 is $ of what number ? 

Solution. If 4 is f of some number, J of the num- 
ber must be ^ of 4, which is 2, and ^ or the whole 
number must be 3 times 2, which are 6 ; therefore, 
4 is $ of 6. 

2. 6 is f of what number ? 

3. 10 is J of what number ? ' 

4. 20 is J^ of what number ? 

5. 9 is J- of what number ? 

6. 18 is f of what number ? 

7. 6 is f of what number ? 
is ^ of what number ? 
is I of what number ? 
is ^ of what number ? 
is ^ of what number ? 
is f of what number ? 
is 1^ of what number ? 
is ^ of what number ? 
is f of what number ? 
is ^ of what number ? 

17. 9 is f of what number ? 

18. 14 is J of what number ? 

19. 8 is f of what number ? 

20. 8 is 1^ of what number ? 

B. 1. f is f of what number ? 



8. 14 

9. 11 

10. 15 

11. 10 

12. 12 

13. 15 

14. 12 

15. 18 

16. 18 



1 
i 
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Solution. If f is § of some number, i of the 
number must be ^ of f , which is f , and % or the 
whole number must )3e 3 times f , which are f , equal 
to 1 J ; therefore, |^ is f of H* 

2. S is J of what number ? 

3. T^ is J of what number ? 

4. I is f of what number ? 
^' A ^s f of what number ? 

6. I- is f of what number ? 

7. f is i of what number ? 

8. -^ is f of what number ? 
^* ti i^ i 0^ what number ? 

C. 1. 2|. is ^ of what number ? 

2. 6f is ^ of what number ? 

3. 10^ is § pf what number ? 

4. 16-fH^ is ^ of what number ? 

5. 9^ is f of what number ? 

6. 8f- is f of what number ? 

7. 12t\- is f of what number ? 

8. 10-J4 is i^ of what number ? 

9. 8| is ^ of what number ? 
10. IG-ff is f of what number ? 

D. 1. 7^ is f of what number ? 

2. df is f of what number ? 

3. 1^ is ^ of what number ? 

4. Sftf is f of what number ? 

5. 191^ is 1^ of what number ? 

6. 11 J is I of what number ? 

7. 12i is I of what number ? 

8. 15f is I of what number ? 

9. 7^ is f of what number ? 

E. 1. If f of a pound of candles cost 10 cents, 
what will a pound cost ? 

Solution. If f of a pound of candles cost 10 
cents, I of a pound will cost -^ of 10 c^\)&s^^'^9^tcwOQ^'S& 
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5 cents, and f or a pound will cost 3 times 6 cents, 
which are 16 cents ; therefore, 1 pound of candles 
will cost 15 cents, if § of a pound costs 10 cents. 

2. If ^ of a pound of chocolate costs 6 cents, 
what will a pound cost ? 

3. If ^ of a pound of almonds are worth 15 cents, 
what is a pound worth ? 

4. U j^ o( s, dollar will pay for J- of a yard of 
silk, what will be required to pay for a yard ? 

5. If ^^ of a quart of nuts cost -fj of a dime, what 
cost a whole quart ? 

6. If the cost of f of a yard of ribbon be 16|f 
cents, what will be the cost of a yard ? 

7. When f of a dollar will buy 3f gallons of 
molasses, how much will 1 dollar buy ? 

8. If I of a dozen of pens cost 7j- cents, what 
does a dozen cost ? 

9. Asa says he is 9 years of age, and that his 
age is equal to just f of his sister's age ; what is his 
sister's age ? 

10. James, who is 10 years of age, says that his 
age is equal to f of his brother's age ; what is his 
brother's age ? He has a little sister, whose age is 
equal to f of his brother's age ; what is his sister's 
age ? 

11. Alfred sold f^ of a quart of blackberries for 
8 cents ; what would he receive for a quart, at the 
same rate ? If he can get as much for 1 quart of 
blackberries as for If quarts of blueberries, how 
much can he get for 1 quart of blueberries ? 

12. Esther, Susan, and Marietta were talking^ 
about their story-books ; they found that Esther had 
12 books, whioh was % as many as Susan had, and 
§ as many as Marietta had ; how many had Susan"? 
had Marietta ? 

13. Benjamin had some berries in 3 baskets ; in 
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one basket be bad f of them, in anotber f, and in 
the rest 4 quarts ; bow many berries bad he in all ? 
how many in each basket ? 

14 A man sold i of bis land, and then bad 9 
acres left ; bow many acres bad be before be sold 
any? 

15. After James bad given bis brother 15 apples, 
he found that be bad only i as many left as be bad 
at first ; bow many had he at first ? 

16. Peter bought f of a pound of raisins at the 
rate of 12 cents per pound, and be found that it 
would take just f of bis money to pay for them ; 
how much money had be ? What part of a pound 
of figs, worth 15 cents per pound, could be buy with 
the money be would have left after paying for the 
raisins ? 

17. Lucia bought f of a yard of French calico, 
for -^ of a dollar ; how much would a yard have 
cost at the same rate ? If a yard of this calico is 
worth as much as § of a yard of silk, what will a 
yard of silk cost ? 

18. If f of a pound of black tea, or | of a pound 
of green tea, cost -^ of a dollar, what will a pound 
of black tea cost ? What will a pound of green tea 
cost ? What will a pound of black tea and a pound 
of green tea together cost ? 

19. A man spent f of bis money for books, f of 
it for paper, -^ of it for pens, and then bad | of a 
dollar left ; how much money bad be at first ? How 
much did he spend for books ? bow much for paper ? 
for pens ? 

20. Bought f of a pound of raisins, at 13f cents 
per pound, and gave in payment f of a yard of cloth; 
what was the cloth worth per yard ? 

8* 
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SECTION XXI. 

A, 1. What part of 1 is J of J ? 

Ans. ^ of I is ^ of 1 ; because, if each half be 
divided into 2 equal parts, the whole will be divided 
into 2 times 2, or 4 equal parts, and 1 of the paits 
must be i of the whole. 

2. mat part of 1 is i of J ? J of J? J of J? 

3. Jof J? Jofiof J? Jof J? ^ofi? JofJ? 

4. |of|? |of|of J? iofi? Jof J of J? 

5. fofi? iofiofi? iofiofiofi? iofj? 

6. Jofjofi? ^ofJ?iofi? 

B, 1. What part of 1 is § of J ? 

Solution. I of I is ^ of 1, and § of | must be 2 
times J- of 1, which are f of 1. 

2. What part of 1 is I of i ? ^ of i ? I of |? 

3. iof|?iof|?iof|? iofj? J of I? 
4/ ^ofJ?fof4?iofJ? Jof|? f ofj? 
5. iofj? 

C, 1. What part of 1 is | of § ? 

Solution. \ oi § is f , and § of <§ must be equal 
to 2 times f , or f. 

2. What part of 1 is f of §? I of j? f of §? 

3. f of}? |of^? §oft? I of}? ^of§? 

4. |of}? }off?^off? 

D« 1. What will J of a pound of indigo cost, 
at ^ of a dollar a pound ? 

2. What will -J^ of a bushel of pears cost, at } of 
a dollar per bushel ? 

3. At f of a dollar per gallon, what cost } of a 
gallon of oil ? 

4. The price of 5 pounds of soap is J of a dollar; 
what is the price of 1 pound ? 

5. If I have to pay -( of a dollar for 4 inkstands* 
whxit shall I have to i^a^ iat^*^ 
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6. If f of a peck of beans cost J of a dollar, what 
will 1 peck cost ? 

7. If I of a yard of silk cost | of a dollar, what 
will 1 yard cost ? 

8. If § of a barrel of flour cost 5J dollars, what 
will 1 barrel cost ? 

9. Amasa had f of a bushel of nuts, but he gave 
away J^ of them ; what part of a bushel did he give 
away ? 

10« The cars will go from Boston to Springfield 
in 4 hours ; what part of the distance will they go 
in 1 hour ? What part in J of an hour ? in J^ of an 
hour ? in I of an hour ? in f of an hour ? 

11. Simon lives | of a mile from the school- 
house, and Luther lives | as far as Simon ; what 
part of a mile does Luther live from the school- 
house ? 

12. Elisha had some cranberries in a bag ; he 
sold \ of them, and then had | of a bushel left ; how 
many had he at first ? What part of a bushel did 
he sell ? 

13. Levi bought | of a pound of powder, and Ira 
bought t of a pound ; Levi gave | of a dollar for 
what he bought, and Ira gave at the same rate for 
what he bought ; what did Ira's powder cost ? 

14. Bought 8 yards of cloth, for lOJ dollars ; 
what will 1 yard of cloth cost at the same rate ? 
What will 3 yards cost ? 4 yards ? 

16. Mr. Griggs has 11 J barrels of apples, which 
is just ^ as many as Mr. Corey has ; how many has 
Mr. Corey? 

16. When 1 bushel of apples can be bought for 
f of a bushel of pears, how many busheb of apples 
can be bought for 1 bushel of pears ? for 6| bushels 
of pears ? for 3^ bushels ? 

17. A person who owned | of a vessel aol<L\<3kl 
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his share ; what part of the vessel did he sell ? Whj 
part of the vessel did he then own ? 



SECTION XXII. 

A. 1. 4 = how many twelfths ? 
Solution, 1 equals -Jf, and J must equal J o 
•Jf, which is -^'y therefore, J = t^. 

2. i = how many tenths ? 

3. I = how many eighteenths ? 

4. i = how many sixteenths ? 

5. I ^ how many twelfths ? 

6. I := how many eighteenths ? 

7. I = how many twentieths ? 

8. I = how many sixteenths ? 

9. -f = how many fourteenths ? 

10. j = how many eighteenths ? 

11. I = how many ninths ? 

12. -3^ = how many twentieths ? 

13. J = how many eighteenths ? 

14. f = how many twentieths ? 

15. 4 = how many tenths ? 

16. f = how many fifteenths ? 

21 

17. I = how many sevenths ? iln«., -^ 

18. -J = how many thirteenths ? 

19. f = how many eighteenths ? 

20. f ;= how many nineteenths ? 

21. I = how many elevenths ? 

22. I = how many ninths ? 

23. |- = how many elevenths ? 

24. J = how many seventeenths ? 

25. I = how many fifteenths ? 
'2d Change ^ and \ to eighteenths. 
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27. Change | and | to sixths. 

28. Change | and | to twelfths. 

29. Change | and | to thirds. 

Am., i = ^ and J = J. 

30. Change J and J to sevenths. 

31. Change | and f to twentieths. 

32. Change J and f to thirteenths. 

33. Change | and | to eighths. 

34. Change | and | to fourths. 

35. Change | and | to elevenths. 

36. Change | and ^ to fifteenths. 

37. Change § and -^ to tenths. 

B. 1. Heduce ^ and ^ to a common denomina- 
tor ; that is, change them to equivalent fractions, 
having their denominators alike. 

Solutio?i, The least common multiple of 4 and 
6, the given denominators, is 12 ; we will, therefore, 
reduce the fractions to twelfths ; ^ equals -fy, and ^ 
equals -j^. 

2. Reduce \ and -^ to a common denominator. 

3. Reduce ^ and ^ to a common denominator. 

4. Reduce | and | to a common denominator. 

5. Reduce | and i to a common denominator. 

6. Reduce § and | to a common denominator. 

7. Reduce f and -]^ to a common denominator. 

8. Reduce f and -^^ to a common denominator. 

9. Reduce ^^ and f to a common denominator. 
10. Reduce ^ and |^ to a common denominator. 
M. Reduce | and ^ to a common denominator. 

12. Reduce | and f to a common denominator. 

13. Reduce | and -^^ to a common denominator. 

14. Reduce | and |^ to a common denominator. 

15. Reduce f and |^ to a common denominator. 

16. Reduce f and | to a common denominator 
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17. Reduce \, | and ^ to a common denomina- 
tor. 

18. Reduce §, -j^ and ^ to a common denomina- 
tor. 

19. Reduce f , J and -^ to a common denomi- 
nator. 

20. Reduce ^, -^ and f to a common denomi- 
nator. 

21. Reduce |, i, ^ and | to a common denomi- 
nator. 

22. Reduce |, |, ^ and f to a common denomi- 
nator. 

23. Reduce f , -^ and ^ to a common denomi- 
nator. 

24. Reduce f, ^, | and -^^ to a common denom- 
inator. 

25. Reduce -^, ]^, ^ and f to a common denom- 
inator. 

C. 1. Hpw many are | and J ? 

Direction. First reduce them to a common de- 
nominator. 

Solution. J equals f , | equals |> ; f and f are f ; 
therefore, J -|- J = ^. 

How many are i + i ? J+i? l + i? ?-f-i? 

2. Find the sum of the fractions given in each 
of the first sixteen examples, under letter B of this 
section. 

Direction. When more than two fractions are to 
be added, first add the two that can be most easily 
reduced to a common denominator, and to their turn 
add each of the remaining fractions ; thus, to find 
the sum of § -f- i + t + t2"» ^^ ^^^ ^^st find the 
sum of I 4~ i» which is equal to If or 1 ^, and to 
that add |, which gives 2^, and to 2| add -^j which 
gives fox the sum of the whole 2^, equal to 2f . 
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k What is the sum of f 4- ^ + 4 ? f + i + 

i A + f+l + §? l + i + A + i? 1 + 
+ i.+ J? A + t + l + j^? 

I. Find, in the same manner, the sum of the 
:tions given in each of the last nine examples 
ler letter B of this section. 
i. How many are 2J 4- 5| ? 7§ + 2f ? 3| + 

ftA + 2V^? 5f4-3i-f 4? 7^ + 3^+2? 2* 
114-61 + 71? 3§ + 6i + 2f + 6i? 3f 4- 
+ A? 3j + 2i + 5T^-f 7i? 8^4-2^- 

--2t^ + 2V? 8t^ + 2^+4? 3f-f2|- 

-j-4i? 4i + l| + 3i + 5| + 2^? 

5. How many are§ — J? J — J? J — J? J 

V k-V i-l? §-*? l-i?f-A? 



«, 



7. Find the difference between the fractions given 
each of the first sixteen examples under letter B 
this section^ 

3. How many are 2^ — IJ ? 8/^ — 3J ? 5| — 
? 3^ — 2^^^? 5f — 2i? 7i— 3|? 161 — 532;,? 
, — 2f? 14|-6i? 9|-6f? 2|--5i? 7| — 
H 12t^ — 4f?4i — li?4f — 2|?6§-.4|? 
— 3t^? 19f— 11t«^? 17*— 12§? 16} — 6|? 
t — 17t^? 13i-12J? 

D. 1. Rufus bought a slate for ^ of a dollar, a 
iting-book for J of a dollar, a geography for ^ of 
ioUar, an atlas for f of a dollar, and a spelling- 
»k for -j^ of a dollar ; how much did the whole 
it ? He gave in payment If dollars ; how much 
ney ought he to receive in return ? 

2, Mr. Clough had a small garden, which it took 
n 2f hours to plough, and 6 J hours to plant ; how 
my hours did it take him to plough and plant it ? 
»w many more hours to plant than to i^lwv.^>^\ 

3. Sophia, spends 2^ T[iouia eacYi ^"a^j \w ^\»Sc5>sv^ 
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history, 1} hours in studying geography, 1} hours 
in studying grammar, and If hours in studying 
arithmetic ; how many hours does she spend in the 
study of all these branches ? 

4. John had 4| dollars ; he spent If dollars for 
books, and f of a dollar for drawing materials, and 
then gave what money he had left to his father ; how 
many dollars did he give to his father ? How many 
more did he spend than he gave to his father ? How 
many moVe dollars did he give to his father than he 
spent for books ? than for drawing materials ? How 
many more dollars did he spend for books than for 
drawing materials ? 

6. A stable-keeper bought 3 loads of hay ; the 
first load, with the wagon on which it was loaded, 
weighed 1^ tons, the second weighed 2 J tons, and 
the third weighed 2 tons ; what was the weight of 
the whole, including the wagons ? After unloading 
the hay, the wagons were weighed. The first 
wagon weighed J of a ton, the second weighed % 
of a ton, and the third weighed | of a ton ; how 
much did all the wagons weigh ? How much did 
all the hay weigh ? How much did the hay on the 
first wagon weigh ? did the hay on the second ? on 
the third ? 

6. Miss Wilbur bought a work-box for 1^ dol- 
lars, a pair of scissors for f of a dollar, a paper of 
needles for J of a dollar, a needle-book for -^g- of a 
dollar, and a thimble for -^^ of a dollar ; what did the 
whole cost ? She gave the shop-keeper 3 J dollars; 
how much change ought she to receive back ? 

7. Mr. Goodwin picked 1^ bushels of cranberries 
on Monday, 2| bushels on Tuesday, 1^ bushels on 
Wednesday, 2-^ bushels on Thursday, 1§ bushels 
on Friday, and 4^ bushels on. Saturday ; how many 
hashela did he pick during the week ? 
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. 8L Samudi was 5 hours in going from home to 
his aunt's, the distance being 20 miles. The first 
hour he traveled 3§ miles, the second 3f , the third 
4f^, and the fourth 3} ; how far did he travel in the 
first four hours ? How far in the fifth hour ? How 
much further in the first four hours than in the fifth 
hour ? 

9. A trader sold some brown sugar for 3| dol- 
lars, some white sugar for 4f dollars, some tea for 
2f dollars, some cofiee for 2^ dollars, some chocolate 
for H dollars, and some rice for 4/<f dollars ; for how 
much did he sell the whole ? For how much did he 
sell the sugar and tea ? For how much did he sell 
the cofilee, chocolate, and rice ? How much more 
did he get for the chocolate and rice than for the 
coffee and tea ? How much more did he get for the 
sugar and rice than for all the other articles ? 

10. Mr. Briggs bought 3 books at 4f shillings 
apiece, and 2 books at 1| shillings apiece ; how much 
did they all cost ? How much more did the first lot 
of books cost than the second ? 

11. Mr. Flint sold 3^^ barrels of oil to Mr. 
Chase, 2} barrels to Mr. White, 5^ barrels to Mr. 
Fisher, and then had 4^ barrels left ; how many bar- 
rels did he have before he sold any ? How many 
more did he sell to Mr. Chase and Mr. White than 
to Mr. Fisher ? How many more barrels than he 
now has, must he get to have as many as he sold ? 

12. Mr. Atwood had 9| bushels of cranberries, 
and he gave 6| bushels of them for 4| barrels of 
apples, worth 2 dollars per barrel ; how many bush- 
els of cranberries had he left ? How many dollars' 
worth of apples did he get for the cranberries he 
sold? 

13. Mr. Kent sold 8 bushels of nuts, at 2^ dol- 
lars per bushel; how much did he get for tbeiSLl 

9 
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Of the money he thus received, he spent enough to 
buy 7 pounds of cocoa at ^ of a dollar per pound, ft 
water^pails at ^ of a dollar apiece, and 9 brooms at 
^ of a dollar apiece ; how much did he spend ? How 
much did he have left ? 

14. A farmer has f of his sheep in one pasture, 
^ of them in another, and the rest, 2 sheep, in an* 
other ; how many sheep has he in all ? How many 
in each pasture ? 

15. Amy's father gave her some oranges ; she 
gave ^ of them to her sister, J of them to her broth* 
er, and had 1 orange left ; how many did she have 
at first ? How many did she give to her sister ? 
How many to her brother ? 

16. Mr. Bryant has lent J of his money to Mh 
Benson, -J of it to Mr. Conant, -^ of it to Mr. Un- 
derwood, and the rest, 8 thousand dollars, to Mr. 
Gilmore ; how many thousand dollars does he own ? 
How many thousand dollars has he lent to Mr. Ben- 
son ? to Mr. Conant ? to Mr. Underwood ? 

17. Benjamin, on being asked his age, replied^ 
" I have spent t\- of my life in Brookline, ^ of it in 
Dorchester, f of it in Newton, and the rest of it, 4 
years, I have spent in Boston ; now, if you can tell 
me my age, I will tell you the age of my brother 
Herbert, who is § as old as I am." What was Ben- 
jamin's age ? What was Herbert's age ? 

18. A drover says that if he sells J of his sheep 
to one man, and | of them to another, he shall sell 
3 more sheep to the first man than to the second ; 
how many sheep has the drover ? 

19. Albert gave -J of his money for a ball, and J 
of it for a top, and he found that the top cost 6 cents 
more than the ball ; how much money had he ? How 
much did his ball cost ? did his top ? How much 
money had he left after buying the top and ball ? 
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30. James and Greorge were talking^ about their 
ages. James said that i of his age exceeded J of it 
by 2, to which George replied, " Then you are only 
I as old as I am." What was the age of each of the 
boys? 

21. Mr. Rodman employed a laborer to dig some 
potatoes ; the laborer worked one day, digging -^ 
of the potatoes before breakfast, f of them between 
breakfast and dinner, and the rest of them after din- 
ner. He dug 8 bushels more of potatoes after dinner 
than he dug before breakfast; how many bushels did 
he dig in all? 

22. There is an orchard in which | of the trees 
bear peaches, ^ bear cherries, | bear apples, and the 
rest bear pears. Now, if there are 2 more apple 
trees than peach trees, how many trees are there in 
the orchard ? How many trees are there of each 
sort ? 

23. Mr. Packard sold 4 barrels of apples and 2 
barrels of pears for 17 dollars. He received twice 
as much a barrel for his pears as for his apples ; 
how much did he receive a barrel for each ? 

24. Sylvester found a certain number of apples 
under one tree, and ^ as many more under another. 
He ate 2 of them, and then had 16 left ; how many 
did he find under each tree ? 

25. Angeline, Margaret and Frances went a 
blackberrying together. Angeline picked enough 
to fill her basket 1^ times, Margaret picked twice 
as many as Angeline, and Frances picked | as 
many as Margaret. They all picked 11 quarts; 
how many quarts did Angeline's basket hold ? How 
many quarts did each of the girls pick ? 

26. Mr. Steele, Mr. Bodwell, and Mr. Bloom, 
each wished to hire Mr. Morgan for a week. Mr. 
Steele offered him a certain sum, ^ of which he said 
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he would pay in cloth, -^ in leather, \ in groeeries» 
and the rest, 3 dollars, in money; Mr. Bodwell 
offered him a sum for the week, ^ of which he said 
he would pay in cloth, ^^ in money, and the rest, 7 
dollars, in books ; Mr. Sloom offered to pay ^ of his 
week's wages in bricks, ^ in carpenter's tools, | in 
money, and the remainder, If dollars, in shingles. 
He worked for the one who offered him the most ; 
for which did he work ? How many dollars did 
Mr. Steele offer to pay him in cloth ? How many 
in leather ? in groceries ? How many dollars did 
Mr. Bodwell offer to pay him in cloth ? How many 
' in money ? How many dollars did Mr. Bloom offer 
to pay him in bricks ? How many in carpenter's 
tools ? How many in money ? 

27, There are f as many acres in Mr. Jones' 
orchard as there are in his pasture, and in his gap- 
den there are j- as many as in his pasture. In his 
pasture, orchard and garden together, there are 13 
acres; how many acres are there in his orchard 1 
in his pasture ? in his garden ? 
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